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1.0INTRODUCTION

1.1 Objective and Location

This Stormwater Management (SWM) report has been prepared in support of the proposed Kirby
Road Extension between Dufferin Street and Bathurst Street in the City of Vaughan. The subject
site is located immediately west of Town of Richmond Hill municipal border. The Subject area is
bound by agricultural lands, woodlots to the north and concrete recycling facility, woodlots,

agricultural lands to the south. A site location plan is provided on Figure 1.1

An Environmental Study Report is being prepared by Schaeffers Consulting Engineering as part
of Phase 4 of Municipal Class EA Process. The report recommends road alignment option SA and
cross section option 1 for the proposed Kirby Road Extension as presented on Figure 1.2 for
reference. The objective of this report is to provide stormwater servicing brief for the proposed
Kirby road extension based on the recommended road alignment option SA and cross section

option 1.
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1.2 Background

The followings documents were reviewed in preparation of the report:

Stormwater Management Criteria, Toronto and Region Conservation Authority,
August 2012.

Low Impact Development Stormwater Management Planning and Design Guide,

Credit Valley Conservation and Toronto and Region Conservation Authority,

2010.
Engineering Design Criteria & Standard Drawings, City of Vaughan, 2013.

Draft Revised Hydrogeologic Study Kirby Road Extension, City of Vaughan,
Ontario, prepared by Terraprobe Inc.

Preliminary Geotechnical Investigation Class Environmental Assessment (EA)
Study, Kirby Road Extension, Dufferin Street to Bathurst Street, City of Vaughan,
Ontario, prepared by Terraprobe Inc.

Kirby Road Extension Municipal Class Environmental Assessment, Final
Environmental Study Report, prepared by Schaeffers Consulting Engineers dated
August 2019
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2.0STORMWATER MANAGEMENT

2.1 Existing Conditions

The site is located within the East Don River Watershed. Based on the available topographic
mapping (aerial and survey), the site generally slopes in the southerly direction. A small portion
of the proposed Kirby Road extension under existing conditions flows towards Bathurst Street.

The existing topography and drainage conditions are presented in Figure 2.1.

The site is traversed by a number of intermittent swales. A Provincially Significant Wetland
(PSW) is located north of the proposed the subject site as presented on Figure 2.1.
Approximately 55.3ha is draining under existing conditions to the PSW. There is one major
valley and a watercourse traversing the existing municipal road allowance. The flow in the
watercourse is intermittent and was found to be dry at the time of a site visit conducted by

Terraprobe on September 05, 2017.

The external area flowing towards the subject site was delineated based on the aerial topography
and is presented in Figure 4.1. There is an existing manmade berm by the Trans Canada Pipeline
south of the proposed Kirby Road Extension which prevents the natural flow from the subject site
and the external area. Due to the permeable soil conditions on the site (mostly sand and silt), most

of the flow on the site is infiltrated before spilling.

A Hydrogeologic Study and Geotechnical Report was prepared by Terraprobe as part of the Class
EA Study and is presented in Appendix A CD. According to the reports, the predominant soil
type on the study area is Sand/Sandy-Silt to Silty Sand.
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3.0DESIGN CRITERIA

Stormwater Management Design Criteria for the subject site follows Ministry of the Environment

and Climate Change (MOECC) Stormwater Management Planning and Design Manual dated

2003 (hereon referred to as the MOECC SWM Manual) for water quality, water quantity and

erosion control. Additional Design Criteria from City of Vaughan are incorporated into the design

of this proposed development as discussed below.

10.

Storm sewers shall be designed to convey at least 5-year return frequency storm without

any surcharging during any storm return frequency event;
Minimum pipe diameter for storm sewers is 200mm;

Minimum time of concentration of 7 minutes;
Minimum velocity shall be 0.75m/s at actual flow;

Maximum velocity shall be 5.0m/s with pipe flowing full

Quantity Control — Since each catchment area is less than Sha the post-development
release rates should be controlled to pre-development flow rates based on the TRCA
Design Criteria.

Quality Control - Enhanced stormwater quality must be provided for the site (removal of

80% of TSS) (MOECC SWM Manual)
Erosion Control - Smm runoff retention on site to meet erosion control;

Water Balance — The subject site is located in the WHPA-Q1 and Q-2 region. It is to be
noted that majority of the site is located on significant groundwater recharge area. The
post-development infiltration must meet pre-development volumes.

PSW — The subject is located close to a provincially significant wetland. The base flows

to the PSW should be maintained in the post-development conditions.
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4.0PROPOSED STORMWATER MANAGEMENT PLAN

The site is proposed to generally follow the existing drainage pattern shown on Figure 2.1.

Based on the recommended Alignment 5A and the proposed grading, the post-development
drainage areas were delineated and are presented in Figure 4.1. The proposed road alignment SA
avoids crossing the PSW compared to the previously recommended road alignment 5. A culvert
is proposed to convey the flows from the PSW across the proposed ROW. More details about the

culvert crossing is presented in Section 4.1.

Since the road alignment avoids crossing the PSW, majority of the area draining to the PSW is
maintained in the post-development drainage conditions. As shown on Figure 4.1, approximately
55.38ha (from 57.77ha of Catchment 302E) of the drainage area drains to the PSW in post
development conditions, therefore the base flow to the PSW is maintained. The drainage areas for
proposed ROW were delineated and are presented in the figure as Catchment 201-206. The areas
were delineated to mimic the existing drainage pattern and are based on the proposed road
grading. The quantity and quality control for the catchments are proposed to be provided using

treatment train approach. Please refer to Section 4.4 for more details.

According to an order dated February 3,2015 issued by the Minister of Municipal Affairs and
Housing under the Oak Ridges Moraine Conservation Act (2001), the lands south east of the
proposed Kirby Road Alignment are proposed to be developed as urban areas. Therefore, the
external area (Catchment 301E) coming from the north to the proposed subdivision is proposed to
be diverted towards the existing watercourse. The effect of diverting this flow to the water course
was studied and is presented in Section 5.0. The remaining flow from the external areas draining
from the north is proposed to conveyed to the south via proposed culverts (Refer to Section 4.1

for more details).
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4.1 External Drainage Area

External drainage to the subject site under pre-development conditions is presented on Figure
2.1. Under post-development conditions, the external area is proposed to be conveyed to the south

via proposed culverts. The culvert sizing calculations are presented in Appendix B.

As mentioned in Section 4.0, the external catchment, 301E, is proposed to be piped and the flow
is proposed to be conveyed to the existing watercourse as presented on Figure 4.2. The flow is
proposed to be diverted either through the proposed Kirby road (Option 1) or through the
proposed subdivision on the south (Option 2). Both the proposed options will be studied in detail
during the detail design stage.

By directing runoff to the creek, the proposed superpipe by-pass has to be sized to accommodate
the external drainage area (Catchment 301E). The proposed vertical profile of road at this reach
of the road dictates a relatively deep storm sewer, which raises constructability and operation and
maintenance concerns. Lowering of the road profile may address the concerns and should be

further investigated.

Using the cross culvert at this location allows to maintain the existing condition runoff drainage
pattern. However, it would require a downstream conveyance solution to be developed through
the design of future residential subdivision, involving a large pipe extending along the local roads
for a longer distance. It is recommended that both of the options for flow conveyance from
Catchment 301E should be further studied during engineering and detail design stage of the

project.

The effect of piping and diverting the flow was studied in the Function Servicing Report, Rizmi
Subdivision dated August 2019 prepared by Schaeffers Consulting Engineers. A continuous
model with 40 years of rain data was prepared for downstream analysis. As per the results
presented in the FSR, there is no impact on diverting the flows, as majority of the flow is
infiltrated on site near the man-made berm. Th floodplain analysis was also completed based on

the diverting the flows and is discussed in Section 5.0.

The culverts were previously sized to safely convey the Regional flow calculated using the Visual

OTTHYMO model. The regional flows were calculated based on the soil information from the

10



Stormwater Management Report
Kirby Road Extension.
City of Vaughan August 2019

York County Soil Map. However, as per the latest Don River PCSWMM model received from the
TRCA, the 100-year flows corresponding to each catchment were higher. The culverts were

rechecked with the higher 100-year flow values.

As per the culvert sizing completed using Culvert master, the required culvert sizes to safely
convey the flows were smaller compared to the proposed culvert sizing. The culvert sizes were
upsized as per the recommendations of the natural heritage consultant. According to Savanta, the
natural heritage consultant, the proposed culvert sizes should be greater than 1m high to allow
movement of small to medium wildlife. For large wildlife, the required height and width is

approximately 3m.

The culvert sizes are summarized in Table 4.1. The flow calculations and Culvert Sizing reports

are presented in Appendix B for reference.

Table 4.1: Proposed Culverts Sizing Summary

Proposed
Catchment Area (ha) Culvert

Size(mm)
301E 7.42 1200
302E 57.77 6100 x 2740
303E 11.88 1200
304E 13.93 1200
305E 72.56 3000 x 2400

Please note that the flows were calculated by prorating the larger sub catchment area flow using

the MTO Pro-rating Methodology. The detailed calculations are provided in Appendix B.

4.2 Allowable Release Rates

Since each catchment area is less than 5 ha, the allowable release rates for each of the post
development catchments were calculated based on the pre-development catchments presented on
Figure 4.3. Visual OTTHYMO (VO) modelling was completed based on the catchment
parameter data presented in Appendix C. The Don River 12hr SCS storms obtained from the
TRCA were modelled. The 100 yr allowable release rates for the post-development catchments

can be found in Table 4.2. More details are provided in Appendix C.

11
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Table 4.2: Allowable Release Rates

S 100 101 102 103 104 105 106
2-YR 10 L/s 40 L/s 5L/s 5L/s 9L/s 31L/Js 17 L/s
5-YR 19 L/s 67L/s 9L/s 10 L/s 16 L/s 57L/s 30L/s
10-YR 27 L/s 89 L/s 12 L/s 14 L/s 23 L/s 78 L/s 41 L/s
25-YR 37L/s | 119L/s | 17L/s 19 L/s 32L/s | 107L/s | 56L/s
50-YR 46L/s | 142L/s | 21L/s 24 L/s 39L/s | 130L/s | 681L/s

100-YR 56 L/s | 169L/s | 26L/s 29 L/s 47L/s | 156L/s | 82L/s

4.3 Water Quantity Control

According to the TRCA design criteria, the post-development release rates should be controlled
to pre-development flow rates. However, since it is not feasible to control each storm to its pre-
development rates without using multiple orifice controls, it is proposed to control the post-
development flows to pre-development 5-year release rates. The post-development rates are
presented in Table 4.3 below. As shown, the post-development release rates are less than the pre-
development release rates for the 2-100-year design storms. Please note catchment 201 was sized

based on the allowable release rates calculated for catchment 101.

Table 4.3: Post-development release rates

Post-development Release Rates (m3)

Catchment 201 202 203 204 205 206
2-YR 28 L/s 4 L/s 4 L/s 6 L/s 23 L/s 12 L/s
5-YR 38 L/s 5L/s 5L/s 9L/s 32 L/s 16 L/s
10-YR 45 L/s 6 L/s 6L/s 10 L/s 38 L/s 20 L/s
25-YR 54 L/s 7 L/s 8 L/s 13 L/s 45 L/s 24 L/s
50-YR 60 L/s 8 L/s 9L/s 14 L/s 51L/s 27 L/s

100-YR 67 L/s 9L/s 10 L/s 16 L/s 57L/s 30L/s

The required 100-year storage volumes are presented in Table 4.4. Preliminary sizing of the

super-pipe is also shown in the Table 4.4 for review.

Please note that Catchment 202, 203 and 204 are relatively small compared to the other
catchments. The delineation ensures avoiding the crossings with the proposed culverts. During
detailed design, the catchments can further be refined or combined.

Since the calculated Allowable Release Rates are small for some catchments, it is proposed that

12
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during the detailed design stage the allowable release rates be estimated based on the practical
orifice tube size (e.g. 100mm). The effect of increasing the release rate based on the minimum
orifice size is expected to be minimum. If required the effect of deviation can be studies during
the detailed design stage. According to a preliminary sizing of orifice controls, orifice tube of

sizes 100mm — 150mm with a head of 1.8m to 2.1m can satisfy the flow control requirements.

Table 4.4: Post-development storage requirements

‘ Approximate S
Catchment | Area e LGl G pipe size | Provided Volume (m3)*
Storage (m3) proposed (m)*
sewer (m)
201 3.47 1700 850 1.8 2163
202 0.54 260 120 1.8 305
203 0.61 288 130 1.8 331
204 1.14 560 250 1.8 636
205 1.62 650 270 1.8 687
206 1.63 710 210 2.1 727

*Preliminary Calculations

The estimated pipe sizes shown in Table 4.4 are theoretical calculations. The sizing of the
proposed superpipes will be completed during the detail design stage. Moreover, due to the grade

changes along the alignment, superpipe pipes may be staged with orifices to control the flow.

In the Plan and Profile drawing presented in Appendix E, equivalent box culverts are proposed.

13
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4.4  Water Quality Control

The development of an effective stormwater management plan requires the combination of
various best management and low impact development technologies to create a comprehensive
strategy for water quality and water quantity control. The sandy conditions of the soil along with
low groundwater levels help in enabling infiltration within the site. The infiltration rate on site

will be confirmed during detailed design stage.

To provide the best treatment train approach for the proposed Kirby Road, various conveyance
controls and end of pipe solutions were examined and are presented below. The treatment train
options were revised based on the input from the TRCA / City of Vaughan on the initial
submission. The Engineering drawings presented in Appendix E were prepared based on Option

3.

Option 1: Bioswale/Infiltration-> Superpipes -> Oil and Grit Separator

(0GS)

The quality control for the Road ROW in Option 1 can be achieved through the use of bioswales
and an Oil Grit Separator (OGS). The runoff from the road ROW is proposed to be directed
15
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towards the bioswales installed along the boulevards via curb cuts where infiltration is proposed.
The overflow from the bioswale will be then directed towards the proposed storm sewer system
and eventually to the OGS. The bioswales will be sized to provide the greater of the water
balance requirements and quality control (60% TSS removal). Before releasing into the OGS, the
flow is proposed to be controlled with the help of an orifice control structure. The OGS will

provide the additional 50% TSS removal required to meet the quality control requirements.

Bioswales are a common practice utilized within the public ROW by many municipalities to
achieve the required quality control volume. The proposed 36m ROW will feature roadside

bioretention swales on either side of the road.

The swales will consist of two components, the upper filtration layer, consisting of low
maintenance vegetation materials planted into a 0.5m thick sand layer followed by 0.1m of pea

gravel, and finally the clear stone (gravel storage reservoir).

Bioswales are a common practise utilized within the public ROW by many municipalities to
achieve the required quality control volume. Below is a schematic of a constructed infiltration
system in a low-density residential neighborhood within the Wilket/Milne Creek
subwatershed of the Don River. The figure was taken from the report “Performance
Assessment Of A Swale And Perforated Pipe Stormwater Infiltration System, Toronto,

Ontario”.

curb and gutter
/ & / road perforated pipe

Figure 1: Simplified schematic of the infiltration system.

Preliminary infiltration volumes required with the bioswales to achieve the 60% TSS removal are

presented in the below table.

16
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Table 4.5: Required Quality control Volume

Catchment | Area (ha) | Required Storage Volume (m3/ha) * | Required Storage Volume (m3)
201 3.47 20 69
202 0.54 20 11
203 0.61 20 12
204 0.76 20 23
205 2.00 20 32
206 1.63 20 33

* Based on MOE Table 3.2

17
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Option 2: CB Shield >Tree pits ->Super pipe ->Orifice Tube

This option involves stormwater runoff from the road ROW to drain into manholes equipped with
specially designed catch basin shields, further referred as CB Shields. The CB Shields technology
allows sediments from the runoff to be retained at the bottom of the CB Shield sump and the
water flow to be further directed to soil cells/tree pits. Based on an Environmental Technology

Verification evaluation, application of catch basin shields can provide 50% TSS removal.

The bioretention facilities such as tree pits and soil cells can be incorporated within ROW and
parking lots to provide quality control and infiltration for the site. The 36m wide proposed Kirby
Road extension ROW can include either Tree Pits (Filterra from Imbrium Systems) or Soil Cells
(Cupolex Soil Cells) installed in the boulevards to provide the required quality control. The
infiltration bed within the soil cells/tree pits will be sized to provide the additional 60% TSS

removal.

Overflow from the underground bioretention facility will be directed into a superpipe where flows
will be chocked before being discharged into the creek. The required infiltration volumes for each

catchment are presented in Table 4.6.

18
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Option 3: Super pipe ->Orifice Tube->OGS->CWC

' EXFILTRATION

: SYSTEM/

i PERFORATED CWC
1

SUPERPIPES & i ‘ “
ORIFICE TUBE :

: ! ' OVERFLOW TO
o 0GS ! HEADWALL

The third option involves an exfiltration system to provide the required quality control and to
promote infiltration. The surface runoff from the proposed ROW will be captured by catch basins
and directed towards the proposed super pipe equipped with an orifice control at the end to
provide the required quantity control. The controlled flow would be directed towards the OGS to
achieve a 50% TSS removal. From the OGS the flow will be directed towards the proposed
perforated Clean Water Collector (CWC) pipe system promoting infiltration. The perforated
CWC pipes will be sized to provide the maximum of the water balance requirements and 60%
TSS removal. Overflow from the CWC system will be directed towards outlets with headwalls.
The sizing of the CWC was completed and is presented in Appendix C and discussed in Section
4.5 below.

The anticipated combined TSS removal efficiency of the OGS and CWC would be greater than
80% overall TSS removal. The required infiltration volumes to satisfy the quality control (60%

TSS removal) for each catchment are presented in Table 4.6.
45 Water Balance

The proposed Kirby Road Alignment 5A is located within a significant groundwater recharge
area. Based on the existing soil conditions and Environment Canada climate data, water balance
calculations were completed by Terraprobe and are presented in Draft Revised Hydrogeologic

Study, Kirby Road Extension, City of Vaughan report (Refer to Appendix A). The pre-
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development and post development water balance results are summarized in Tables 4.3 below.
Please note that the difference in the area calculated by Terraprobe and Schaeffers Consulting
Engineers (SCE) is mainly because SCE calculations include external drainage mainly slopes

draining to the site in post development conditions.

Table 4.6: Water Balance Summary

Area | Precipitation Evapotranspiration(m®) Infiltration Runoff
(m?) (m*) (m*) (m?)
Pre- 73222 68475 34854 21015 9006
development
Post-
73222 64875 13738 8283 42854
development

According to the Terraprobe calculations, approximately 12,732 m® of volume is required to be
infiltrated in the post-development stage. As per the attached calculations in Appendix C,
infiltrating approximately 8mm rainfall on site will help satisfy the water balance calculations.

The required volume to be infiltrated on site is approximately 372m’

The proposed LID measures — Bioswales, Tree pits or perforated Clean water collectors will be

sized to provide the required infiltration volume on site.

Preliminary calculations show that the required footprint of Bioswale/Tree pits (Soil cells) is
approximately 1300m?. A bioretention cell with a length of approximately 1000m (500m on
either side of the road) and width of 1.5m will provide us the required infiltration volume of

432m* (1000m x 1.5m x 0.72m x 0.40 = 432m?).

With regard to the perforated CWC pipe system, the required infiltration volume can be provided
by installing a 450mm diameter perforated pipes within 2m wide trenches. The required length of

the CWC is sized and presented in Appendix C.

The LID sizing calculations presented above and in Appendix C are preliminary and can be
further refined during the detail design stage. A drawdown time of 48 hours was considered for

preliminary LID sizing.

20




Stormwater Management Report
Kirby Road Extension.
City of Vaughan August 2019

S5.0FLOODPLAIN ANALYSIS

A floodplain study has been carried out to establish the regulatory flood limits along the East
Patterson and to demonstrate that there are no adverse impacts to the upstream and downstream
floodplain due to the proposed watercourse crossing. As discussed previously, the proposed
Kirby road extension disturbs the drainage flow path of the East Patterson Creek which conveys
drainage from the lands north of the proposed road. In order to safely convey this drainage a

culvert was sized to satisfy hydraulic requirements as well as crossing requirements.

The regional peak flow rate was calculated for post development drainage areas draining to the
creek which was used for floodplain analysis. Results of the analysis revealed that the difference
in water surface elevations between the pre-development and the post-development conditions
were negligible. Results of the model revealed that the proposed culvert (6.10 m x 2.74 m) will
not be overtopped during the 100-year and regional flood. A technical report entitled “Floodplain
analysis report, Kirby Road Extension” dated August 2019, is attached in Appendix D that
provides technical background of the floodplain study.

The floodplain analysis was completed by including the additional flows from the Catchment
301E that are proposed to be conveyed to the creek in the post development conditions. As
mentioned above, the increase in water elevations is negligible, therefore no constraints are

expected.
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Culvert Flow Calculations - Kirby Road Extension

Project No.: 4339
Project Name: Kirby Road Extension
Location: City of Vaughan
Date: 2019-08-23
q VO model 100-year 12hr
Catchment Area (ha) VO model Regional flow (cms) SCS Flow (cms)
301E 7.42 0.816 0.26
302E 57.77 5.585 1.34
303E 11.88 1.018 0.22
304E 13.93 1.63 0.69
305E 72.56 7.391 2.67
L Total 100-year 12hr SCS Interpolated 100-year
Catchment Area (ha) TRCA existing P::::AM Cetchnert Total Area of catchment (ha) [ flow of the catchment Flow calculations for
(cms) culvert sizing (cms)
301E 7.42 54371 49.54 10.25 2.47
302E 57.77 5003 56.85 8.86 8.97
303E 11.88 5004 32.15 5.01 2.37
304E 13.93 S004 32.15 5.01 2.68
305E 72.56 54311 99.99 12.75 10.02
TRCA existing PCSWMM Catchment Total Regional flow of the Interpolat.ed Resicnaliion
Catchment Area (ha) Total Area of catchment (ha) calculations for culvert
Name catchment (cms) .
sizing (cms)
301E 7.42 54371 49.54 5.85 1.41
302E 57.77 S003 56.85 6.65 6.73
303E 11.88 S004 32.15 3.61 1.71
304E 13.93 S004 32.15 3.61 1.93
305E 72.56 S4311 99.99 11.56 9.09

Transposition and interpolation of data from a stream gauge can be done based on the Modified Index
Flood method as follows:

Q2 = Q1 [A2/A1] 0975

Where:

Q1 = Known peak discharge
Q2 = Unknown peak discharge

Al =
A2

Known basin area
Unknown basin area




Solve For: Section Size

Culvert Calculator Report
Cacthment - 301E <August 2019>

Culvert Summary

Allowable HW Elevation 291.05 m Headwater Depth/Height 1.10
Computed Headwater Elev: 291.03 m Discharge 2.4700 m3/s
Inlet Control HW Elev. 290.98 m Tailwater Elevation 288.05 m
Outlet Control HW Elev. 291.03 m Control Type Entrance Control
Grades

Upstream Invert 289.69 m Downstream Invert 288.03 m
Length 42.50 m Constructed Slope 0.039059 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 0.50 m
Slope Type Steep Normal Depth 0.46 m
Flow Regime Supercritical Critical Depth 0.86 m
Velocity Downstream 5.51 m/s Critical Slope 0.005111 m/m
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 122 m
Section Size 1200 mm Rise 122 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 291.03 m Upstream Velocity Head 0.40 m
Ke 0.20 Entrance Loss 0.08 m
Inlet Control Properties

Inlet Control HW Elev. 290.98 m Flow Control Unsubmerged

Inlet Type  Beveled ring, 33.7° bevels Area Full 1.2 m?
K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000

w:\...\swm calculations\2019-08-21-kirby road.cvm

19-08-23 02:28:11 PMD Bentley Systems, Inc.

Schaeffers Consulting Engineer
Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: ygollamudi
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report
Catchment - 302E <August 2019>

Culvert Summary

Allowable HW Elevation 279.00 m Headwater Depth/Height 0.86
Computed Headwater Elev: 278.08 m Discharge 9.0000 m3/s
Inlet Control HW Elev. 277.94 m Tailwater Elevation 276.17 m
Outlet Control HW Elev. 278.08 m Control Type Entrance Control
Grades

Upstream Invert 276.50 m Downstream Invert 275.90 m
Length 60.00 m Constructed Slope 0.010000 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 0.59 m
Slope Type Steep Normal Depth 0.56 m
Flow Regime Supercritical Critical Depth 0.85 m
Velocity Downstream 4.16 m/s Critical Slope 0.002911 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 3.66 m
Section Size 3660 x 1830 mm Rise 1.83 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 278.08 m Upstream Velocity Head 0.43 m
Ke 0.70 Entrance Loss 0.30 m
Inlet Control Properties

Inlet Control HW Elev. 277.94 m Flow Control Unsubmerged

Inlet Type 0° wingwall flares Area Full 6.7 m?
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000

w:\...\swm calculations\2019-08-21-kirby road.cvm

19-08-28 03:58:08 PMD Bentley Systems, Inc.

Schaeffers Consulting Engineer
Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: ygollamudi
CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Catchment - 303E <August 2019>

Solve For: Section Size

Culvert Summary

Allowable HW Elevation 283.00 m Headwater Depth/Height 1.51
Computed Headwater Elev: 282.86 m Discharge 2.3700 m3¥s
Inlet Control HW Elev. 282.86 m Tailwater Elevation 280.00 m
Outlet Control HW Elev. 282.83 m Control Type Inlet Control
Grades

Upstream Invert 281.25 m Downstream Invert 279.65 m
Length 48.00 m Constructed Slope 0.033400 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 0.66 m
Slope Type Steep Normal Depth 0.66 m
Flow Regime Supercritical Critical Depth 0.87 m
Velocity Downstream 4.10 m/s Critical Slope 0.016551 m/m
Section

Section Shape Circular Mannings Coefficient 0.020
Section Material Concrete Span 1.07 m
Section Size 1050 mm Rise 1.07 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 282.83 m Upstream Velocity Head 0.47 m
Ke 0.50 Entrance Loss 0.24 m
Inlet Control Properties

Inlet Control HW Elev. 282.86 m Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 0.9 m?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Project Engineer: ygollamudi
w:\...\swm calculations\2019-08-21-kirby road.cvm Schaeffers Consulting Engineer CulvertMaster v3.3 [03.03.00.04]
19-08-28 03:46:04 PMD Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Catchment - 304E <August 2019>

Solve For: Section Size

Culvert Summary

Allowable HW Elevation 286.00 m Headwater Depth/Height 1.75
Computed Headwater Elev: 285.67 m Discharge 2.6800 m3/s
Inlet Control HW Elev. 285.67 m Tailwater Elevation 282.08 m
Outlet Control HW Elev. 285.54 m Control Type Inlet Control
Grades

Upstream Invert 283.80 m Downstream Invert 281.38 m
Length 74.00 m Constructed Slope 0.032703 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 0.72 m
Slope Type Steep Normal Depth 0.72 m
Flow Regime Supercritical Critical Depth 0.92 m
Velocity Downstream 4.16 m/s Critical Slope 0.019445 m/m
Section

Section Shape Circular Mannings Coefficient 0.020
Section Material Concrete Span 1.07 m
Section Size 1050 mm Rise 1.07 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 285.54 m Upstream Velocity Head 0.55 m
Ke 0.50 Entrance Loss 0.27 m
Inlet Control Properties

Inlet Control HW Elev. 285.67 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 0.9 m?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Project Engineer: ygollamudi
w:\...\swm calculations\2019-08-21-kirby road.cvm Schaeffers Consulting Engineer CulvertMaster v3.3 [03.03.00.04]
19-08-23 02:21:35 PMD Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Catchment - 305E <August 2019>

Solve For: Section Size

Culvert Summary

Allowable HW Elevation 286.00 m Headwater Depth/Height 0.59
Computed Headwater Elev: 285.97 m Discharge 7.3910 m3/s
Inlet Control HW Elev. 285.76 m Tailwater Elevation 282.58 m
Outlet Control HW Elev. 285.97 m Control Type Entrance Control
Grades

Upstream Invert 28417 m Downstream Invert 282.53 m
Length 92.50 m Constructed Slope 0.017730 m/m
Hydraulic Profile

Profile S2 Depth, Downstream 1.09 m
Slope Type Steep Normal Depth 1.09 m
Flow Regime Supercritical Critical Depth 1.16 m
Velocity Downstream 3.16 m/s Critical Slope 0.014102 m/m
Section

Section Shape Circular Mannings Coefficient 0.030
Section Material Concrete Span 3.05 m
Section Size 3000 mm Rise 3.05 m
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 285.97 m Upstream Velocity Head 0.43 m
Ke 0.50 Entrance Loss 0.22 m
Inlet Control Properties

Inlet Control HW Elev. 285.76 m Flow Control N/A

Inlet Type Square edge w/headwall Area Full 7.3 m?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Project Engineer: ygollamudi
w:\...\swm calculations\2019-08-21-kirby road.cvm Schaeffers Consulting Engineer CulvertMaster v3.3 [03.03.00.04]
19-08-23 02:21:07 PMD Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Table 1: Existing Catchment Area Drainage Characteristics

Soil Conservation Time of
. . Hydrologic Soil ) ! vati Initial Watershed Slope, Overland Flow Runoff . Time to Peak, Time to Peak,
Catchment Area Soil Characteristics Science Curve Number X . Concentration, t, R R
Group Abstraction Sy Length, L Coefficient, C i tp = 0.67tc (Airport) tp = 0.67tc (Airport)
(SCS CN) (Airport)
(ha) Series; Symbol (mm) (%) (m) minutes minutes (hrs)
Pontypool; Psl
Based on the Geotechnical
R t for th d
307E 24.25 epor o.r. .e propose AB 56 5 3.0 794.2 0.28 52.5 35.2 0.59
subdivision, the
predominant soil on site is
sand and sand to silty sand
Pontypool; Psl A
Chinguacousey; Chc D
305E 72.56 Oc D 73 5 2.1 1804.4 0.25 92.2 61.8 1.03
Woburn; Wos A
304E 13.93 Pontypool; Psl A 67 5 33 646.5 0.25 47.7 32.0 0.53
303E 11.88 Pontypool; Psl A 36 5 4.0 540.8 0.25 40.8 27.3 0.46
302E 57.77 Pontypool; Psl A 57 5 2.1 1311.9 0.25 78.9 52.9 0.88
301E 7.42 Pontypool; Psl A 57 5 2.1 443.7 0.25 46.0 30.8 0.51
Notes:

1. Soil information was extracted from the Soil Map of York County

2. The time of concentration is calculated using the Airport Equation when the runoff coefficient was less than or equal to 0.40 and the Bransby-Williams Equation when the runoff coefficient was more than 0.40.

3. Watershed slope was calculated using the Equivalent Slope Method (Ministry of Transportation).
4. Initial Abstraction of 5mm was considered for conservative reason.

Airport Equation:

Assumptions: Runoff Coefficient, C, is less than or equal to

04

Bransby Williams Equations:

te=3.26% (1.1 —C) =195 % 5,033

Where:

t. is the time of concentration (minutes);
C is the runoff coefficient;

L is the watershed length (m); and

Sw is the watershed slope (%).

References:

Where:

te = 0.057 « L * 5,02 x A701

t. is the time of concentration (minutes);

A is the watershed area (ha);

L isthe watershed length (m); and

Sw is the watershed slope (%).

Civica Infrastructure Inc. March 2017. Visual OTTHYMO Reference Manual Version 5.0. Civica Municipal Water Resources.

Urban Hydrology for Small Watersheds. June 1986. Technical Release (TR)-55. Second Edition. Natural Resources Conservation Service. Conservation Engineering

Division. United States Department of Agriculture.

Assumptions: Runoff Coefficient, C, is greater than 0.4

4339
2019-05-08



Table 2: Watershed Slope Calculations

Equivalent Slope
Sum of Slope to

Number of Divisions of Equal Upstream Downstream Slope to the Sum of the power of - Watershed Slope,
Catchment Equal Length Lengths Elevation Elevation Slope power of -0.5 Length 0.5 Sw
(m) (mAMSL) (mAMSL) (m/m) (m/m) (m) (%)
305E 1 360.9 325 320 0.014 85 1804.4 34.6 21
2 360.9 320 311 0.025 6.3
3 360.9 311 299.5 0.032 5.6
4 360.9 299.5 2919 0.021 6.9
5 360.9 2919 285 0.019 7.2
304E 1 1293 311 299.5 0.089 3.4 646.5 27.7 33
2 129.3 299.5 295.1 0.034 5.4
3 129.3 295.1 291 0.032 5.6
4 129.3 291 287.4 0.028 6.0
5 129.3 287.4 285 0.019 7.3
303E 1 108.2 350 297.4 0.486 1.4 540.8 25.0 4.0
2 108.2 297.4 292.5 0.045 4.7
3 108.2 2925 288.8 0.034 5.4
4 108.2 288.8 286.5 0.021 6.9
5 108.2 286.5 284 0.023 6.6
302E 1 262.4 322 297.2 0.095 33 13119 347 21
2 262.4 297.2 290.3 0.026 6.2
3 262.4 290.3 285.7 0.018 7.6
4 262.4 285.7 282 0.014 8.4
5 262.4 282 279 0.011 9.4
301E 1 88.7 300 297.5 0.028 6.0 443.7 349 21
2 88.7 297.5 296 0.017 7.7
3 88.7 296 292.8 0.036 53
4 88.7 292.8 2913 0.017 7.7
5 88.7 2913 290 0.015 83
307E 1 158.8 300 289 0.069 3.8 794.2 29.0 3.0
2 158.8 289 281 0.050 4.5
3 158.8 281 276 0.031 5.6
4 158.8 276 2721 0.025 6.4
5 158.8 272.1 270 0.013 8.7

Notes:

1. The watershed slope is calculated using the Equivalent Slope Method using the Ministry of Transportation (MTO, 1997) Drainage Manual guidelines in Chapter 8 (page 27). The Equalivent Slope Method
equation is provided below. It should be noted that the Equivalent Slope Method are performed on the overland flow path (and not the concentrated flow path or watershed reach) to calculated the time
of concentration input parameter for the Visual OTTHYMO model. The concentrated flow path or channel was modelled as a channel in Visual OTTHYMO and therefore the channel time of concentration is
calculated in Visual OTTHYMO when flow is routed through the channel.

Equivalent Slope Method:

Where:

S,y is the watershed slope (%);

n is the number of divisions of equal length; and
Sy, is the slope of the individual divisions (m/m).

Source: (MTO, 1997)
References:

1. Ministry of Transportation (MTO). 1997. Drainage Management Manual Part 3. Drainage and Hydrology Section. Transportation Engineering Branch. Quality and Standards Division. Government of
Ontario.

85/10 method
Catchment L 10% Elevatic 85% Elevation  Lf hf slope
(m) (masl) (masl) (m) (m)
1 1804.21 288 320 0 0 2.364839274
2 646.514 286 302 0 0 3.299748085
3 542,925 284.5 299 0 0 3.560958389
4 145.374 288 300 29.321 5.5 8.154611433 *more than 10% of the length is rapids (reevaluate if those are rapids) should use equivalent slope
5 1311.914 281 3015 0 0 2.083469902
6 474.414 290.5 297.5 0 0 1967339356



Table 3: Curve Number Calculations

CN (based on Land

Weighted Curve

Catchment Land Type Area (ha) Soil Type Hydrologic Soil Group Hydrologic Condition Type and Soil CN*Area Number
Type)
305E Row- Crops 16.71 Clay Loam (Chc) D Good 89 1486.8 73
Straight Row 4.17 Clay Loam (Oc) D Good 89 370.9
27.87 Sandy Loam (Psl) A Good 67 1867.2
23.82 Sandy Loam (Wos) A Good 67 1595.8
304E Row- Crops 13.930 Pontypool; Psl A Good 67 933.3 67
Straight Row
303E Woodlot 11.88 Pontypool; Psl A Fair 30 356.4 36
302E Woods and crop combination 57.77 Pontypool; Psl A 57 32929 57
301E Woods and crop combination 7.42 Pontypool; Psl A 57 422.9 57
307E Gravel pit 4.34 Pontypool; Psl AB 76 329.8 56
Pasture 6.91 Based on the Geotechnical Report for AB Fair 59 407.7
Woodland 10.91 the proposed subdivision, the AB Good 45 491.0
Agriculatural 2.08 predominant soil on site is sand and AB Good 67 139.4
sand to silty sand
References:

Urban Hydrology for Small Watersheds. June 1986.

Technical Release (TR)-55. Second Edition. Natural Resources Conservation Service. Conservation Engineering Division. United States Department of Agriculture.

Bumped up the CN to
be more conservative

Bumped up the CN to
be more conservative

Bumped up the CN to
be more conservative



Table4 :Runoff calculations

Land Type

Area (ha)

C*Area

Weighted Curve

Catchment Number
307E Gravel pit 4.34 0.4 1.7 0.28
Pasture 6.91 0.25 1.7
Woodland 1091 0.25 2.7
Agriculatural 2.09 0.25 0.5



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339
Culvert Sizing

DATE: May 2019

r———4 Visual OTTHYMO™ Schematic
— SC H AEFF ERS Culvert Sizing
T CONSULTING ENGINEERS (100 year)
P===" : : May 2019
..... Job #: 4339 Date: May




VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019

Culvert Sizing
0.83 38.21 | 1.67 13.06 | 2.50 6.21

\ \ I SSSSS U U A L | CALIB |
v v I SS U U A A L | NASHYD ( 0005)| Area (ha)= 72.56 Curve Number (CN)= 73.0
v v I SS §) U AAAAA L |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
v v I SS §) U A A L e e e e U.H. Tp(hrs)= 1.03
vV I SSSSS  UUUUU A A  LLLLL
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
000 TTTTT TTTTT H H Y Yy M M 000 ™
O O T T H H Y Y MM MM O O
O O T T H H Y M M O O —-—-—— TRANSFORMED HYETOGRAPH ----

000 T T H H Y M M 000 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
Developed and Distributed by Civica Infrastructure hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
Copyright 2007 - 2013 Civica Infrastructure 0.083 5.92 | 0.833 38.21 | 1.583 13.06 | 2.33 6.90
All rights reserved. 0.167 5.92 | 0.917 203.30 | 1.667 13.06 | 2.42 6.21

0.250 7.33 | 1.000 203.31 | 1.750 10.60 | 2.50 6.21

0.333 7.33 | 1.083 50.96 | 1.833 10.60 | 2.58 5.65

***** DETAILED O UT P U T ***xx%* 0.417 9.77 | 1.167 50.96 | 1.917 8.96 | 2.67 5.65

0.500 9.77 | 1.250 25.51 | 2.000 8.96 | 2.75 5.19

0.583 15.10 | 1.333 25.51 | 2.083 7.78 2.83 5.19

Input filename: C:\Program Files (x86) \Visual OTTHYMO 5.0\VO2\voin.dat 0.667 15.10 | 1.417 17.18 | 2.167 7.78 | 2.92 4.81
Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\bd5bfc66-6a34- 0.750 38.21 | 1.500 17.18 | 2.250 6.90 | 3.00 4.81

454c-8f53-cc4c6a622e78\££2d25d5-0e85-4278-95¢c6-3£20919db7b0\s
Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\bd5bfc66-6a34- Unit Hyd Qpeak (cms)= 2.691
454c-8f53-cc4c6a622e78\££2d25d5-0e85-4278-95¢c6-3£20919db7b0\s

PEAK FLOW (cms)=  2.433 (i)

TIME TO PEAK (hrs)=  2.250
DATE: 05-08-2019 TIME: 01:18:22 RUNOFF VOLUME (mm)= 29.045

TOTAL RAINFALL  (mm)= 73.740
USER: RUNOFF COEFFICIENT = 0.394

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

COMMENTS: o
| CHICAGO STORM | IDF curve parameters: A=1770.000
| Ptotal= 73.74 mm | B= 4.000
———————————————————— C= 0.820
Khkhkhkhkhkkhhhhhkhkhkhkhkhhhhkhkhkhkhkhhkhkhkhhkhhkhkhkhkhhkhhkhkhkhhkkkkkkk used in: INTENSITY = A / (t + B)AC
** SIMULATION : Run 01 il
Khkhkhkhkhkhhkhhhkhkhkhkhkhhhhkhkhkhkhkhhkhkhkhhkhkhkhkhkhkhhkhhkhkhkhkkkkkkk Duration Of storm = 3_00 hrS
Storm time step = 10.00 min
———————————————————— Time to peak ratio = 0.33
| CHICAGO STORM | IDF curve parameters: A=1770.000
| Ptotal= 73.74 mm | B= 4.000 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
———————————————————— C= 0.820 hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
used in: INTENSITY = A / (t + B)"C 0.17 5.92 | 1.00 203.31 | 1.83 10.60 | 2.67 5.65
0.33 7.33 | 1.17 50.96 | 2.00 8.96 | 2.83 5.19
Duration of storm = 3.00 hrs 0.50 9.77 | 1.33 25.51 | 2.17 7.78 | 3.00 4.81
Storm time step = 10.00 min 0.67 15.10 | 1.50 17.18 | 2.33 6.90
Time to peak ratio = 0.33 0.83 38.21 | 1.67 13.06 | 2.50 6.21
TIME RAIN TIME RAIN |' TIME RAIN | TIME RAIN

hrs mm/hr hrs mm/hr |’ hrs mm/hr | hrs mm/hr

|
I
0.17 5.92 | 1.00 203.31 | 1.83 10.60 | 2.67 5.65
0.33 7.33 | 1.17 50.96 | 2.00 8.96 | 2.83 5.19 | CALIB |
0.50 9.77 | 1.33 25.51 | 2.17 7.78 | 3.00 4.81 | NASHYD ( 0004) | Area (ha)= 13.93 Curve Number (CN)= 67.0
0.67 15.10 | 1.50 17.18 | 2.33 6.90 | |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Culvert Sizing

———————————————————— U.H. Tp(hrs)= 0.53 0.083 5.92 | 0.833 38.21 | 1.583 13.06 | 2.33 6.90
0.167 5.92 | 0.917 203.30 | 1.667 13.06 | 2.42 6.21
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.250 7.33 | 1.000 203.31 | 1.750 10.60 | 2.50 6.21
0.333 7.33 | 1.083 50.96 | 1.833 10.60 | 2.58 5.65
0.417 9.77 | 1.167 50.96 | 1.917 8.96 | 2.67 5.65
---- TRANSFORMED HYETOGRAPH ---- 0.500 9.77 | 1.250 25.51 | 2.000 8.96 | 2.75 5.19
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.583 15.10 | 1.333 25.51 | 2.083 7.78 | 2.83 5.19
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr 0.667 15.10 | 1.417 17.18 | 2.167 7.78 | 2.92 4.81
0.083 5.92 | 0.833 38.21 | 1.583 13.06 | 2.33 6.90 0.750 38.21 | 1.500 17.18 | 2.250 6.90 | 3.00 4.81
0.167 5.92 | 0.917 203.30 | 1.667 13.06 | 2.42 6.21
0.250 7.33 | 1.000 203.31 | 1.750 10.60 | 2.50 6.21 Unit Hyd Qpeak (cms)= 0.986
0.333 7.33 | 1.083 50.96 | 1.833 10.60 | 2.58 5.65
0.417 9.77 | 1.167 50.96 | 1.917 8.96 | 2.67 5.65 PEAK FLOW (cms) = 0.215 (1)
0.500 9.77 | 1.250 25.51 | 2.000 8.96 | 2.75 5.19 TIME TO PEAK (hrs)= 1.500
0.583 15.10 | 1.333 25.51 | 2.083 7.78 | 2.83 5.19 RUNOFF VOLUME (mm) = 9.081
0.667 15.10 | 1.417 17.18 | 2.167 7.78 | 2.92 4.81 TOTAL RAINFALL (mm)= 73.740
0.750 38.21 | 1.500 17.18 | 2.250 6.90 | 3.00 4.81 RUNOFF COEFFICIENT = 0.123
Unit Hyd Qpeak (cms) = 1.004 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
PEAK FLOW (cms) = 0.637 (1) e
TIME TO PEAK (hrs)= 1.583 e e
RUNOFF VOLUME (mm)= 24.375 | CHICAGO STORM | IDF curve parameters: A=1770.000
TOTAL RAINFALL (mm)= 73.740 | Ptotal= 73.74 mm | B= 4.000
RUNOFF COEFFICIENT = 0.331 e e e C= 0.820
used in: INTENSITY = A / (t + B)"C
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
Duration of storm = 3.00 hrs
——————————————————————————————————————————————————————————————————————————————— Storm time step = 10.00 min
———————————————————— Time to peak ratio = 0.33
| CHICAGO STORM | IDF curve parameters: A=1770.000
| Ptotal= 73.74 mm | B= 4.000 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
———————————————————— C= 0.820 hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
used in: INTENSITY = A / (t + B)"C 0.17 5.92 | 1.00 203.31 | 1.83 10.60 | 2.67 5.65
0.33 7.33 | 1.17 50.96 | 2.00 8.96 | 2.83 5.19
Duration of storm = 3.00 hrs 0.50 9.77 | 1.33 25.51 | 2.17 7.78 | 3.00 4.81
Storm time step = 10.00 min 0.67 15.10 | 1.50 17.18 | 2.33 6.90
Time to peak ratio = 0.33 0.83 38.21 | 1.67 13.06 | 2.50 6.21
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.17 5.92 | 1.00 203.31 | 1.83 10.60 | 2.67 5.65
0.33 7.33 | 1.17 50.96 | 2.00 8.96 | 2.83 5.19 | CALIB
0.50 9.77 | 1.33 25.51 | 2.17 7.78 | 3.00 4.81 | NASHYD ( 0002) | Area (ha)= 57.77 Curve Number (CN)= 57.0
0.67 15.10 | 1.50 17.18 | 2.33 6.90 | |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
0.83 38.21 | 1.67 13.06 | 2.50 6.21 |  mmmmmm e U.H. Tp(hrs)= 0.88
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
| CALIB | ———-— TRANSFORMED HYETOGRAPH ----
| NASHYD ( 0003) | Area (ha)= 11.88 Curve Number (CN)= 36.0 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
|ID= 1 DT= 5.0 min | TIa (mm) = 5.00 # of Linear Res. (N)= 3.00 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
———————————————————— U.H. Tp(hrs)= 0.46 0.083 5.92 | 0.833 38.21 | 1.583 13.06 | 2.33 6.90
0.167 5.92 | 0.917 203.30 | 1.667 13.06 | 2.42 6.21
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. 0.250 7.33 | 1.000 203.31 | 1.750 10.60 | 2.50 6.21
0.333 7.33 | 1.083 50.96 | 1.833 10.60 | 2.58 5.65
0.417 9.77 | 1.167 50.96 | 1.917 8.96 | 2.67 5.65
---- TRANSFORMED HYETOGRAPH ---- 0.500 9.77 | 1.250 25.51 | 2.000 8.96 | 2.75 5.19
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.583 15.10 | 1.333 25.51 | 2.083 7.78 | 2.83 5.19
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 0.667 15.10 | 1.417 17.18 | 2.167 7.78 | 2.92 4.81



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019

Culvert Sizing
0.750 38.21 | 1.500 17.18 | 2.250 6.90 | 3.00 4.81 RUNOFF COEFFICIENT = 0.246
Unit Hyd Qpeak (cms)=  2.507 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
PEAK FLOW (cms) = 1.340 (i)
TIME TO PEAK (hrs)= 2.083
RUNOFF VOLUME (mm)= 18.149
TOTAL RAINFALL (mm)= 73.740
RUNOFF COEFFICIENT = 0.246 \Y% \Y% I SSSSS U U A L
\Y% \Y% I SS U U A A L
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. v v I SS U U AAAAA L
v v I SS U U A A L
——————————————————————————————————————————————————————————————————————————————— \AY% I SSSSs  UUUUU A A LLLLL
| CHICAGO STORM | IDF curve parameters: A=1770.000 000 TTTTT TTTTT H H Y Y M M 000 ™
| Ptotal= 73.74 mm | B=  4.000 o o0 T T H H YY MMMM O O
———————————————————— Cc=  0.820 o o T T H H Y M M O O
used in: INTENSITY = A / (t + B)"C 000 T T H H Y M M 000
Developed and Distributed by Civica Infrastructure
Duration of storm = 3.00 hrs Copyright 2007 - 2013 Civica Infrastructure
Storm time step = 10.00 min All rights reserved.
Time to peak ratio = 0.33
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN **k%%% DETAILETD OUTUPUT **xxx
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.17 5.92 | 1.00 203.31 | 1.83 10.60 | 2.67 5.65
0.33 7.33 | 1.17 50.96 | 2.00 8.96 | 2.83 5.19 Input filename: C:\Program Files (x86)\Visual OTTHYMO 5.0\VO2\voin.dat
0.50 9.77 | 1.33 25.51 | 2.17 7.78 | 3.00 4.81 Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\bd5bfc66-6a34-
0.67 15.10 | 1.50 17.18 | 2.33 6.90 | 454c-8£53-cc4c6a622e78\2b552797-5e00-421d-bed7-dc771le36cfad\s
0.83 38.21 | 1.67 13.06 | 2.50 6.21 | Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\bd5bfc66-6a34-

454c-8f53-cc4c6a622e78\2b552797-5e00-421d-bed7-dc771e36cfad\s

DATE: 05-08-2019 TIME: 01:18:23
| CALIB
| NASHYD ( 0001) | Area (ha)= 7.42 Curve Number (CN)= 57.0 USER:
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tp(hrs)= 0.51
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. COMMENTS :
———— TRANSFORMED HYETOGRAPH ———=
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN e
hrS mm/hr | hrs m/hr ‘l hrs mm/hr ‘ hrS mm/hr Kk hkhkhkhkhhkhkhhkhhkhkhkhhhhkhkhkhkhkhhkhkhhkhkhkhkhhkhkdkhhhkhkhkkkkkkkk
0.083 5.92 | 0.833 38.21 | 1.583 13.06 | 2.33 6.90 ** SIMULATION : Run 02 *x
0_167 5_92 | 0_917 203_30 ‘ 1_667 13_06 ‘ 2_42 6_21 Kk hkhkhkhkkhhkhkhhkhkhkhkhkhhhhkhkhkhkhkhhkhkhhkhhkhkhhkkhhkhhhkhkhkkkkkkk
0.250 7.33 | 1.000 203.31 | 1.750 10.60 | 2.50 6.21
0.333 7.33 | 1.083 50.96 | 1.833 10.60 | 2.58 5.65
0.417 9.77 | 1.167 50.96 | 1.917 8.96 | 2.67 5.65  mmmmmm e
0.500 9.77 | 1.250 25.51 | 2.000 8.96 | 2.75 5.19 | READ STORM | Filename: C:\Users\ygollamudi\AppD
0.583 15.10 | 1.333 25.51 | 2.083 7.78 | 2.83 5.19 | | ata\Local\Temp\
0.667 15.10 | 1.417 17.18 | 2.167 7.78 | 2.92 4.81 | | d6392al6-6ecb-4c27-8bbl-9b636cac81£0\b75b235d
0.750 38.21 | 1.500 17.18 | 2.250 6.90 | 3.00 4.81 | Ptotal= 89.92 mm | Comments: scs12100
Unit Hyd Qpeak (cms)= 0.556 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
PEAK FLOW (cms) = 0.256 (1) 0.25 2.16 | 3.25 3.96 | 6.25 16.18 | 9.25 3.24
TIME TO PEAK (hrs)= 1.583 0.50 1.80 | 3.50 3.24 | 6.50 16.18 | 9.50 2.88
RUNOFF VOLUME (mm)= 18.148 0.75 1.08 | 3.75 3.96 | 6.75 7.19 | 9.75 2.16
TOTAL RAINFALL (mm)= 73.740 1.00 2.16 | 4.00 3.24 | 7.00 7.19 | 10.00 2.88



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Culvert Sizing

1.25 1.80 | 4.25 6.83 | 7.25 5.04 | 10.25 2.16
1.50 2.16 | 4.50 6.11 | 7.50 5.04 | 10.50 1.08 PEAK FLOW (cms) = 2.673 (1)
1.75 1.08 | 4.75 6.11 | 7.75 6.11 | 10.75 2.16 TIME TO PEAK (hrs)= 7.000
2.00 2.16 | 5.00 6.11 | 8.00 5.04 | 11.00 1.80 RUNOFF VOLUME (mm)= 40.314
2.25 3.96 | 5.25 11.15 | 8.25 3.96 | 11.25 2.16 TOTAL RAINFALL (mm)= 89.916
2.50 2.88 | 5.50 11.15 | 8.50 3.24 | 11.50 1.08 RUNOFF COEFFICIENT = 0.448
2.75 4.32 | 5.75 80.56 | 8.75 3.96 | 11.75 1.80
3.00 2.88 | 6.00 81.28 | 9.00 2.88 | 12.00 2.16 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0005)| Area (ha)= 72.56 Curve Number (CN)= 73.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00 | | d6392al6-6ecb-4c27-8bbl-90636cac81£0\b75b235d
———————————————————— U.H. Tp(hrs)= 1.03 | Ptotal= 89.92 mm | Comments: scs12100
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 2.16 | 3.25 3.96 | 6.25 16.18 | 9.25 3.24
——-—-— TRANSFORMED HYETOGRAPH ---- 0.50 1.80 | 3.50 3.24 | 6.50 16.18 | 9.50 2.88
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.08 | 3.75 3.96 | 6.75 7.19 | 9.75 2.16
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr 1.00 2.16 | 4.00 3.24 | 7.00 7.19 | 10.00 2.88
0.083 2.16 | 3.083 3.96 | 6.083 16.18 | 9.08 3.24 1.25 1.80 | 4.25 6.83 | 7.25 5.04 | 10.25 2.16
0.167 2.16 | 3.167 3.96 | 6.167 16.18 | 9.17 3.24 1.50 2.16 | 4.50 6.11 | 7.50 5.04 | 10.50 1.08
0.250 2.16 | 3.250 3.96 | 6.250 16.18 | 9.25 3.24 1.75 1.08 | 4.75 6.11 | 7.75 6.11 | 10.75 2.16
0.333 1.80 | 3.333 3.24 | 6.333 16.18 | 9.33 2.88 2.00 2.16 | 5.00 6.11 | 8.00 5.04 | 11.00 1.80
0.417 1.80 | 3.417 3.24 | 6.417 16.18 | 9.42 2.88 2.25 3.96 | 5.25 11.15 | 8.25 3.96 | 11.25 2.16
0.500 1.80 | 3.500 3.24 | 6.500 16.18 | 9.50 2.88 2.50 2.88 | 5.50 11.15 | 8.50 3.24 | 11.50 1.08
0.583 1.08 | 3.583 3.96 | 6.583 7.19 | 9.58 2.16 2.75 4.32 | 5.75 80.56 | 8.75 3.96 | 11.75 1.80
0.667 1.08 | 3.667 3.96 | 6.667 7.19 | 9.67 2.16 3.00 2.88 | 6.00 81.28 | 9.00 2.88 | 12.00 2.16
0.750 1.08 | 3.750 3.96 | 6.750 7.19 | 9.75 2.16
0.833 2.16 | 3.833 3.24 | 6.833 7.19 | 9.83 2.88 e e e
0.917 2.16 | 3.917 3.24 | 6.917 7.19 | 9.92 2.88
1.000 2.16 | 4.000 3.24 | 7.000 7.19 | 10.00 2.88  mmmmmmmm e
1.083 1.80 | 4.083 6.83 | 7.083 5.04 | 10.08 2.16 | CALIB
1.167 1.80 | 4.167 6.83 | 7.167 5.04 | 10.17 2.16 | NASHYD ( 0004)| Area (ha)= 13.93 Curve Number (CN)= 67.0
1.250 1.80 | 4.250 6.83 | 7.250 5.04 | 10.25 2.16 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
1.333 2.16 | 4.333 6.11 | 7.333 5.04 | 10.33 1.08 e U.H. Tp(hrs)= 0.53
1.417 2.16 | 4.417 6.11 | 7.417 5.04 | 10.42 1.08
1.500 2.16 | 4.500 6.11 | 7.500 5.04 | 10.50 1.08 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.08 | 4.583 6.11 | 7.583 6.11 | 10.58 2.16
1.667 1.08 | 4.667 6.11 | 7.667 6.11 | 10.67 2.16
1.750 1.08 | 4.750 6.11 | 7.750 6.11 | 10.75 2.16 ———— TRANSFORMED HYETOGRAPH ----
1.833 2.16 | 4.833 6.11 | 7.833 5.04 | 10.83 1.80 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 2.16 | 4.917 6.11 | 7.917 5.04 | 10.92 1.80 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 2.16 | 5.000 6.11 | 8.000 5.04 | 11.00 1.80 0.083 2.16 | 3.083 3.96 | 6.083 16.18 | 9.08 3.24
2.083 3.96 | 5.083 11.15 | 8.083 3.96 | 11.08 2.16 0.167 2.16 | 3.167 3.96 | 6.167 16.18 | 9.17 3.24
2.167 3.96 | 5.167 11.15 | 8.167 3.96 | 11.17 2.16 0.250 2.16 | 3.250 3.96 | 6.250 16.18 | 9.25 3.24
2.250 3.96 | 5.250 11.15 | 8.250 3.96 | 11.25 2.16 0.333 1.80 | 3.333 3.24 | 6.333 16.18 | 9.33 2.88
2.333 2.88 | 5.333 11.15 | 8.333 3.24 | 11.33 1.08 0.417 1.80 | 3.417 3.24 | 6.417 16.18 | 9.42 2.88
2.417 2.88 | 5.417 11.15 | 8.417 3.24 | 11.42 1.08 0.500 1.80 | 3.500 3.24 | 6.500 16.18 | 9.50 2.88
2.500 2.88 | 5.500 11.15 | 8.500 3.24 | 11.50 1.08 0.583 1.08 | 3.583 3.96 | 6.583 7.19 | 9.58 2.16
2.583 4.32 | 5.583 80.56 | 8.583 3.96 | 11.58 1.80 0.667 1.08 | 3.667 3.96 | 6.667 7.19 | 9.67 2.16
2.667 4.32 | 5.667 80.56 | 8.667 3.96 | 11.67 1.80 0.750 1.08 | 3.750 3.96 | 6.750 7.19 | 9.75 2.16
2.750 4.32 | 5.750 80.56 | 8.750 3.96 | 11.75 1.80 0.833 2.16 | 3.833 3.24 | 6.833 7.19 | 9.83 2.88
2.833 2.88 | 5.833 81.28 | 8.833 2.88 | 11.83 2.16 0.917 2.16 | 3.917 3.24 | 6.917 7.19 | 9.92 2.88
2.917 2.88 | 5.917 81.28 | 8.917 2.88 | 11.92 2.16 1.000 2.16 | 4.000 3.24 | 7.000 7.19 | 10.00 2.88
3.000 2.88 | 6.000 81.28 | 9.000 2.88 | 12.00 2.16 1.083 1.80 | 4.083 6.83 | 7.083 5.04 | 10.08 2.16
1.167 1.80 | 4.167 6.83 | 7.167 5.04 | 10.17 2.16
Unit Hyd Qpeak (cms)= 2.691 1.250 1.80 | 4.250 6.83 | 7.250 5.04 | 10.25 2.16



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Culvert Sizing

1.333 2.16 | 4.333 6.11 | 7.333 5.04 | 10.33 1.08  mmmmmmmmm— = U.H. Tp (hrs)= 0.46
1.417 2.16 | 4.417 6.11 | 7.417 5.04 | 10.42 1.08
1.500 2.16 | 4.500 6.11 | 7.500 5.04 | 10.50 1.08 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.08 | 4.583 6.11 | 7.583 6.11 | 10.58 2.16
1.667 1.08 | 4.667 6.11 | 7.667 6.11 | 10.67 2.16
1.750 1.08 | 4.750 6.11 | 7.750 6.11 | 10.75 2.16 ———-— TRANSFORMED HYETOGRAPH ----
1.833 2.16 | 4.833 6.11 | 7.833 5.04 | 10.83 1.80 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 2.16 | 4.917 6.11 | 7.917 5.04 | 10.92 1.80 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 2.16 | 5.000 6.11 | 8.000 5.04 | 11.00 1.80 0.083 2.16 | 3.083 3.96 | 6.083 16.18 | 9.08 3.24
2.083 3.96 | 5.083 11.15 | 8.083 3.96 | 11.08 2.16 0.167 2.16 | 3.167 3.96 | 6.167 16.18 | 9.17 3.24
2.167 3.96 | 5.167 11.15 | 8.167 3.96 | 11.17 2.16 0.250 2.16 | 3.250 3.96 | 6.250 16.18 | 9.25 3.24
2.250 3.96 | 5.250 11.15 | 8.250 3.96 | 11.25 2.16 0.333 1.80 | 3.333 3.24 | 6.333 16.18 | 9.33 2.88
2.333 2.88 | 5.333 11.15 | 8.333 3.24 | 11.33 1.08 0.417 1.80 | 3.417 3.24 | 6.417 16.18 | 9.42 2.88
2.417 2.88 | 5.417 11.15 | 8.417 3.24 | 11.42 1.08 0.500 1.80 | 3.500 3.24 | 6.500 16.18 | 9.50 2.88
2.500 2.88 | 5.500 11.15 | 8.500 3.24 | 11.50 1.08 0.583 1.08 | 3.583 3.96 | 6.583 7.19 | 9.58 2.16
2.583 4.32 | 5.583 80.56 | 8.583 3.96 | 11.58 1.80 0.667 1.08 | 3.667 3.96 | 6.667 7.19 | 9.67 2.16
2.667 4.32 | 5.667 80.56 | 8.667 3.96 | 11.67 1.80 0.750 1.08 | 3.750 3.96 | 6.750 7.19 | 9.75 2.16
2.750 4.32 | 5.750 80.56 | 8.750 3.96 | 11.75 1.80 0.833 2.16 | 3.833 3.24 | 6.833 7.19 | 9.83 2.88
2.833 2.88 | 5.833 81.28 | 8.833 2.88 | 11.83 2.16 0.917 2.16 | 3.917 3.24 | 6.917 7.19 | 9.92 2.88
2.917 2.88 | 5.917 81.28 | 8.917 2.88 | 11.92 2.16 1.000 2.16 | 4.000 3.24 | 7.000 7.19 | 10.00 2.88
3.000 2.88 | 6.000 81.28 | 9.000 2.88 | 12.00 2.16 1.083 1.80 | 4.083 6.83 | 7.083 5.04 | 10.08 2.16
1.167 1.80 | 4.167 6.83 | 7.167 5.04 | 10.17 2.16
Unit Hyd Qpeak (cms)= 1.004 1.250 1.80 | 4.250 6.83 | 7.250 5.04 | 10.25 2.16
1.333 2.16 | 4.333 6.11 | 7.333 5.04 | 10.33 1.08
PEAK FLOW (cms) = 0.687 (1) 1.417 2.16 | 4.417 6.11 | 7.417 5.04 | 10.42 1.08
TIME TO PEAK (hrs)= 6.417 1.500 2.16 | 4.500 6.11 | 7.500 5.04 | 10.50 1.08
RUNOFF VOLUME (mm)= 34.332 1.583 1.08 | 4.583 6.11 | 7.583 6.11 | 10.58 2.16
TOTAL RAINFALL (mm)= 89.916 1.667 1.08 | 4.667 6.11 | 7.667 6.11 | 10.67 2.16
RUNOFF COEFFICIENT = 0.382 1.750 1.08 | 4.750 6.11 | 7.750 6.11 | 10.75 2.16
1.833 2.16 | 4.833 6.11 | 7.833 5.04 | 10.83 1.80
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 2.16 | 4.917 6.11 | 7.917 5.04 | 10.92 1.80
2.000 2.16 | 5.000 6.11 | 8.000 5.04 | 11.00 1.80
——————————————————————————————————————————————————————————————————————————————— 2.083 3.96 | 5.083 11.15 | 8.083 3.96 | 11.08 2.16
2.167 3.96 | 5.167 11.15 | 8.167 3.96 | 11.17 2.16
———————————————————— 2.250 3.96 | 5.250 11.15 | 8.250 3.96 | 11.25 2.16
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.88 | 5.333 11.15 | 8.333 3.24 | 11.33 1.08
| | ata\Local\Temp\ 2.417 2.88 | 5.417 11.15 | 8.417 3.24 | 11.42 1.08
| | d6392al6-6echb-4c27-8bb1-9b636cac8l1£0\b75b235d 2.500 2.88 | 5.500 11.15 | 8.500 3.24 | 11.50 1.08
| Ptotal= 89.92 mm | Comments: scs12100 2.583 4.32 | 5.583 80.56 | 8.583 3.96 | 11.58 1.80
———————————————————— 2.667 4.32 | 5.667 80.56 | 8.667 3.96 | 11.67 1.80
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 4.32 | 5.750 80.56 | 8.750 3.96 | 11.75 1.80
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.88 | 5.833 81.28 | 8.833 2.88 | 11.83 2.16
0.25 2.16 | 3.25 3.96 | 6.25 16.18 | 9.25 3.24 2.917 2.88 | 5.917 81.28 | 8.917 2.88 | 11.92 2.16
0.50 1.80 | 3.50 3.24 | 6.50 16.18 | 9.50 2.88 3.000 2.88 | 6.000 81.28 | 9.000 2.88 | 12.00 2.16
0.75 1.08 | 3.75 3.96 | 6.75 7.19 | 9.75 2.16
1.00 2.16 | 4.00 3.24 | 7.00 7.19 | 10.00 2.88 Unit Hyd Qpeak (cms)= 0.986
1.25 1.80 | 4.25 6.83 | 7.25 5.04 | 10.25 2.16
1.50 2.16 | 4.50 6.11 | 7.50 5.04 | 10.50 1.08 PEAK FLOW (cms) = 0.239 (1)
1.75 1.08 | 4.75 6.11 | 7.75 6.11 | 10.75 2.16 TIME TO PEAK (hrs)= 6.333
2.00 2.16 | 5.00 6.11 | 8.00 5.04 | 11.00 1.80 RUNOFF VOLUME (mm)= 13.440
2.25 3.96 | 5.25 11.15 | 8.25 3.96 | 11.25 2.16 TOTAL RAINFALL (mm)= 89.916
2.50 2.88 | 5.50 11.15 | 8.50 3.24 | 11.50 1.08 RUNOFF COEFFICIENT = 0.149
2.75 4.32 | 5.75 80.56 | 8.75 3.96 | 11.75 1.80
3.00 2.88 | 6.00 81.28 | 9.00 2.88 | 12.00 2.16 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0003) 1| Area (ha)= 11.88 Curve Number (CN)= 36.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00 | | d6392al6-6ecb-4c27-8bbl1-90636cac81lf0\b75b235d



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019

Culvert Sizing
| Ptotal= 89.92 mm | Comments: scs12100 2.583 4.32 | 5.583 80.56 | 8.583 3.96 | 11.58 1.80
———————————————————— 2.667 4.32 | 5.667 80.56 | 8.667 3.96 | 11.67 1.80
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 4.32 | 5.750 80.56 | 8.750 3.96 | 11.75 1.80
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.88 | 5.833 81.28 | 8.833 2.88 | 11.83 2.16
0.25 2.16 | 3.25 3.96 | 6.25 16.18 | 9.25 3.24 2.917 2.88 | 5.917 81.28 | 8.917 2.88 | 11.92 2.16
0.50 1.80 | 3.50 3.24 | 6.50 16.18 | 9.50 2.88 3.000 2.88 | 6.000 81.28 | 9.000 2.88 | 12.00 2.16
0.75 1.08 | 3.75 3.96 | 6.75 7.19 | 9.75 2.16
1.00 2.16 | 4.00 3.24 | 17.00 7.19 | 10.00 2.88 Unit Hyd Qpeak (cms)= 2.507
1.25 1.80 | 4.25 6.83 | 7.25 5.04 | 10.25 2.16
1.50 2.16 | 4.50 6.11 | 7.50 5.04 | 10.50 1.08 PEAK FLOW (cms) = 1.501 (1)
1.75 1.08 | 4.75 6.11 | 7.75 6.11 | 10.75 2.16 TIME TO PEAK (hrs)= 6.833
2.00 2.16 | 5.00 6.11 | 8.00 5.04 | 11.00 1.80 RUNOFF VOLUME (mm)= 26.076
2.25 3.96 | 5.25 11.15 | 8.25 3.96 | 11.25 2.16 TOTAL RAINFALL (mm)= 89.916
2.50 2.88 | 5.50 11.15 | 8.50 3.24 | 11.50 1.08 RUNOFF COEFFICIENT = 0.290
2.75 4.32 | 5.75 80.56 | 8.75 3.96 | 11.75 1.80
3.00 2.88 | 6.00 81.28 | 9.00 2.88 | 12.00 2.16 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0002)| Area (ha)= 57.77 Curve Number (CN)= 57.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00 | | d6392al6-6ecb-4c27-8bb1-9b636cac8l1£0\b75b235d
———————————————————— U.H. Tp(hrs)= 0.88 | Ptotal= 89.92 mm | Comments: scs12100
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |°' hrs mm/hr | hrs mm/hr
0.25 2.16 | 3.25 3.96 | 6.25 16.18 | 9.25 3.24
---- TRANSFORMED HYETOGRAPH ---- 0.50 1.80 | 3.50 3.24 | 6.50 16.18 | 9.50 2.88
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.08 | 3.75 3.96 | 6.75 7.19 | 9.75 2.16
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 2.16 | 4.00 3.24 | 7.00 7.19 | 10.00 2.88
0.083 2.16 | 3.083 3.96 | 6.083 16.18 | 9.08 3.24 1.25 1.80 | 4.25 6.83 | 7.25 5.04 | 10.25 2.16
0.167 2.16 | 3.167 3.96 | 6.167 16.18 |  9.17 3.24 1.50 2.16 | 4.50 6.11 | 7.50 5.04 | 10.50 1.08
0.250 2.16 | 3.250 3.96 | 6.250 16.18 | 9.25 3.24 1.75 1.08 | 4.75 6.11 | 7.75 6.11 | 10.75 2.16
0.333 1.80 | 3.333 3.24 | 6.333 16.18 | 9.33 2.88 2.00 2.16 | 5.00 6.11 | 8.00 5.04 | 11.00 1.80
0.417 1.80 | 3.417 3.24 | 6.417 16.18 | 9.42 2.88 2.25 3.96 | 5.25 11.15 | 8.25 3.96 | 11.25 2.16
0.500 1.80 | 3.500 3.24 | 6.500 16.18 | 9.50 2.88 2.50 2.88 | 5.50 11.15 | 8.50 3.24 | 11.50 1.08
0.583 1.08 | 3.583 3.96 | 6.583 7.19 | 9.58 2.16 2.75 4.32 | 5.75 80.56 | 8.75 3.96 | 11.75 1.80
0.667 1.08 | 3.667 3.96 | 6.667 7.19 | 9.67 2.16 3.00 2.88 | 6.00 81.28 | 9.00 2.88 | 12.00 2.16
0.750 1.08 | 3.750 3.96 | 6.750 7.19 | 9.75 2.16
0.833 2.16 | 3.833 3.24 | 6.833 7.19 | 9.83 2.88 e
0.917 2.16 | 3.917 3.24 | 6.917 7.19 | 9.92 2.88
1.000 2.16 | 4.000 3.24 | 7.000 7.19 | 10.00 2.88  mmmmmm e
1.083 1.80 | 4.083 6.83 | 7.083 5.04 | 10.08 2.16 | CALIB |
1.167 1.80 | 4.167 6.83 | 7.167 5.04 | 10.17 2.16 | NASHYD ( 0001)| Area (ha)= 7.42 Curve Number (CN)= 57.0
1.250 1.80 | 4.250 6.83 | 7.250 5.04 | 10.25 2.16 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
1.333 2.16 | 4.333 6.11 | 7.333 5.04 | 10.33 1.08  mmmmmmmm e U.H. Tp(hrs)= 0.51
1.417 2.16 | 4.417 6.11 | 7.417 5.04 | 10.42 1.08
1.500 2.16 | 4.500 6.11 | 7.500 5.04 | 10.50 1.08 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.08 | 4.583 6.11 | 7.583 6.11 | 10.58 2.16
1.667 1.08 | 4.667 6.11 | 7.667 6.11 | 10.67 2.16
1.750 1.08 | 4.750 6.11 | 7.750 6.11 | 10.75 2.16 ---- TRANSFORMED HYETOGRAPH ----
1.833 2.16 | 4.833 6.11 | 7.833 5.04 | 10.83 1.80 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 2.16 | 4.917 6.11 | 7.917 5.04 | 10.92 1.80 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 2.16 | 5.000 6.11 | 8.000 5.04 | 11.00 1.80 0.083 2.16 | 3.083 3.96 | 6.083 16.18 | 9.08 3.24
2.083 3.96 | 5.083 11.15 | 8.083 3.96 | 11.08 2.16 0.167 2.16 | 3.167 3.96 | 6.167 16.18 |  9.17 3.24
2.167 3.96 | 5.167 11.15 | 8.167 3.96 | 11.17 2.16 0.250 2.16 | 3.250 3.96 | 6.250 16.18 | 9.25 3.24
2.250 3.96 | 5.250 11.15 | 8.250 3.96 | 11.25 2.16 0.333 1.80 | 3.333 3.24 | 6.333 16.18 | 9.33 2.88
2.333 2.88 | 5.333 11.15 | 8.333 3.24 | 11.33 1.08 0.417 1.80 | 3.417 3.24 | 6.417 16.18 | 9.42 2.88
2.417 2.88 | 5.417 11.15 | 8.417 3.24 | 11.42 1.08 0.500 1.80 | 3.500 3.24 | 6.500 16.18 | 9.50 2.88
2.500 2.88 | 5.500 11.15 | 8.500 3.24 | 11.50 1.08 0.583 1.08 | 3.583 3.96 | 6.583 7.19 | 9.58 2.16



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339

Culvert Sizing
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339
Culvert Sizing

DATE: May 2019

r———4 Visual OTTHYMO™ Schematic
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..... Job #: 4339 Date: May 2019




VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339

Culvert Sizing
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

**x%%% DETAILETD O UTPUT ***xx*

Input filename: C:\Program Files (x86) \Visual OTTHYMO 5.0\VO2\voin.dat

Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\bd5bbfc66-6a34-
454c-8£53-cc4c6a622e78\c6b9593b-£4d4-4£05-802b-45e5blad25e7\s

Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\bd5bfc66-6a34-
454c-8£53-cc4c6a622e78\c6b9593b-£4d4-4£05-802b-45e5blad25e7\s

DATE: 05-08-2019 TIME: 01:21:06
USER:
COMMENTS :

KA KK KKK KKKKRKKRK KK KK KK KK KK KK Kk k kk kk kk kk kkkkkk &k &k &k

** SIMULATION : Run 01 *E

KA KK KKK KKKKKKRK KK KK KK KK KK Kk Kk ok kk kk kk kk kk Kk kkk &k &k &k

| Filename: C:\Users\ygollamudi\AppD

| ata\Local\Temp\

| 78b7e4a9-680b-4168-b09c-58086c867591\9958c8f1
| Comments: Hazel

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1.00 6.00 | 4.00 13.00 | 7.00 23.00 | 10.00 53.00
2.00 4.00 | 5.00 17.00 | 8.00 13.00 | 11.00 38.00
3.00 6.00 | 6.00 13.00 | 9.00 13.00 | 12.00 13.00
| CALIB |
| NASHYD ( 0002)| Area (ha)= 57.77 Curve Number (CN)= 75.0

DATE: May 2019

|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tp(hrs)= 0.88

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr

0.083 6.00 | 3.083 13.00 | 6.083 23.00 | 9.08 53.00
0.167 6.00 | 3.167 13.00 | 6.167 23.00 | 9.17 53.00
0.250 6.00 | 3.250 13.00 | 6.250 23.00 | 9.25 53.00
0.333 6.00 | 3.333 13.00 | 6.333 23.00 | 9.33 53.00
0.417 6.00 | 3.417 13.00 | 6.417 23.00 | 9.42 53.00
0.500 6.00 | 3.500 13.00 | 6.500 23.00 | 9.50 53.00
0.583 6.00 | 3.583 13.00 | 6.583 23.00 | 9.58 53.00
0.667 6.00 | 3.667 13.00 | 6.667 23.00 | 9.67 53.00
0.750 6.00 | 3.750 13.00 | 6.750 23.00 | 9.75 53.00
0.833 6.00 | 3.833 13.00 | 6.833 23.00 | 9.83 53.00
0.917 6.00 | 3.917 13.00 | 6.917 23.00 | 9.92 53.00
1.000 6.00 | 4.000 13.00 | 7.000 23.00 | 10.00 53.00
1.083 4.00 | 4.083 17.00 | 7.083 13.00 | 10.08 38.00
1.167 4.00 | 4.167 17.00 | 7.167 13.00 | 10.17 38.00
1.250 4.00 | 4.250 17.00 | 7.250 13.00 | 10.25 38.00
1.333 4.00 | 4.333 17.00 | 7.333 13.00 | 10.33 38.00
1.417 4.00 | 4.417 17.00 | 7.417 13.00 | 10.42 38.00
1.500 4.00 | 4.500 17.00 | 7.500 13.00 | 10.50 38.00
1.583 4.00 | 4.583 17.00 | 7.583 13.00 | 10.58 38.00
1.667 4.00 | 4.667 17.00 | 7.667 13.00 | 10.67 38.00
1.750 4.00 | 4.750 17.00 | 7.750 13.00 | 10.75 38.00
1.833 4.00 | 4.833 17.00 | 7.833 13.00 | 10.83 38.00
1.917 4.00 | 4.917 17.00 | 7.917 13.00 | 10.92 38.00
2.000 4.00 | 5.000 17.00 | 8.000 13.00 | 11.00 38.00
2.083 6.00 | 5.083 13.00 | 8.083 13.00 | 11.08 13.00
2.167 6.00 | 5.167 13.00 | 8.167 13.00 | 11.17 13.00
2.250 6.00 | 5.250 13.00 | 8.250 13.00 | 11.25 13.00
2.333 6.00 | 5.333 13.00 | 8.333 13.00 | 11.33 13.00
2.417 6.00 | 5.417 13.00 | 8.417 13.00 | 11.42 13.00
2.500 6.00 | 5.500 13.00 | 8.500 13.00 | 11.50 13.00
2.583 6.00 | 5.583 13.00 | 8.583 13.00 | 11.58 13.00
2.667 6.00 | 5.667 13.00 | 8.667 13.00 | 11.67 13.00
2.750 6.00 | 5.750 13.00 | 8.750 13.00 | 11.75 13.00
2.833 6.00 | 5.833 13.00 | 8.833 13.00 | 11.83 13.00
2.917 6.00 | 5.917 13.00 | 8.917 13.00 | 11.92 13.00
3.000 6.00 | 6.000 13.00 | 9.000 13.00 | 12.00 13.00

Unit Hyd Qpeak (cms)= 2.507

PEAK FLOW (cms) = 5.585 (1)

TIME TO PEAK (hrs)= 11.083

RUNOFF VOLUME (mm)= 146.910

TOTAL RAINFALL (mm)= 212.000

RUNOFF COEFFICIENT = 0.693

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| READ STORM | Filename: C:\Users\ygollamudi\AppD
ata\Local\Temp\



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339

Culvert Sizing
! |

78b7e4a9-680b-4168-b09c-58086c867591\9958c8f1

| Ptotal=212.00 mm | Comments: Hazel

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr

1.00 6.00 | 4.00 13.00 | 7.00 23.00 | 10.00 53.00
2.00 4.00 | 5.00 17.00 | 8.00 13.00 | 11.00 38.00
3.00 6.00 | 6.00 13.00 | 9.00 13.00 | 12.00 13.00

| CALIB

| NASHYD ( 0001) | Area (ha)= 7.42 Curve Number (CN)= 75.0

|ID= 1 DT= 5.0 min | Ta (mm) = 5.00 # of Linear Res. (N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.51

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
————- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
0.083 6.00 | 3.083 13.00 | 6.083 23.00 | 9.08 53.00
0.167 6.00 | 3.167 13.00 | 6.167 23.00 | 9.17 53.00
0.250 6.00 | 3.250 13.00 | 6.250 23.00 | 9.25 53.00
0.333 6.00 | 3.333 13.00 | 6.333 23.00 | 9.33 53.00
0.417 6.00 | 3.417 13.00 | 6.417 23.00 | 9.42 53.00
0.500 6.00 | 3.500 13.00 | 6.500 23.00 | 9.50 53.00
0.583 6.00 | 3.583 13.00 | 6.583 23.00 | 9.58 53.00
0.667 6.00 | 3.667 13.00 | 6.667 23.00 | 9.67 53.00
0.750 6.00 | 3.750 13.00 | 6.750 23.00 | 9.75 53.00
0.833 6.00 | 3.833 13.00 | 6.833 23.00 | 9.83 53.00
0.917 6.00 | 3.917 13.00 | 6.917 23.00 | 9.92 53.00
1.000 6.00 | 4.000 13.00 | 7.000 23.00 | 10.00 53.00
1.083 4.00 | 4.083 17.00 | 7.083 13.00 | 10.08 38.00
1.167 4.00 | 4.167 17.00 | 7.167 13.00 | 10.17 38.00
1.250 4.00 | 4.250 17.00 | 7.250 13.00 | 10.25 38.00
1.333 4.00 | 4.333 17.00 | 7.333 13.00 | 10.33 38.00
1.417 4.00 | 4.417 17.00 | 7.417 13.00 | 10.42 38.00
1.500 4.00 | 4.500 17.00 | 7.500 13.00 | 10.50 38.00
1.583 4.00 | 4.583 17.00 | 7.583 13.00 | 10.58 38.00
1.667 4.00 | 4.667 17.00 | 7.667 13.00 | 10.67 38.00
1.750 4.00 | 4.750 17.00 | 7.750 13.00 | 10.75 38.00
1.833 4.00 | 4.833 17.00 | 7.833 13.00 | 10.83 38.00
1.917 4.00 | 4.917 17.00 | 7.917 13.00 | 10.92 38.00
2.000 4.00 | 5.000 17.00 | 8.000 13.00 | 11.00 38.00
2.083 6.00 | 5.083 13.00 | 8.083 13.00 | 11.08 13.00
2.167 6.00 | 5.167 13.00 | 8.167 13.00 | 11.17 13.00
2.250 6.00 | 5.250 13.00 | 8.250 13.00 | 11.25 13.00
2.333 6.00 | 5.333 13.00 | 8.333 13.00 | 11.33 13.00
2.417 6.00 | 5.417 13.00 | 8.417 13.00 | 11.42 13.00
2.500 6.00 | 5.500 13.00 | 8.500 13.00 | 11.50 13.00
2.583 6.00 | 5.583 13.00 | 8.583 13.00 | 11.58 13.00
2.667 6.00 | 5.667 13.00 | 8.667 13.00 | 11.67 13.00
2.750 6.00 | 5.750 13.00 | 8.750 13.00 | 11.75 13.00
2.833 6.00 | 5.833 13.00 | 8.833 13.00 | 11.83 13.00
2.917 6.00 | 5.917 13.00 | 8.917 13.00 | 11.92 13.00
3.000 6.00 | 6.000 13.00 | 9.000 13.00 | 12.00 13.00
Unit Hyd Qpeak (cms)= 0.556

PEAK FLOW (ci
TIME TO PEAK (h
RUNOFF VOLUME (
TOTAL RAINFALL (
RUNOFF COEFFICIENT

(1)

DATE: May 2019

.816
.333
.904
.000
.693

(1)

PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| READ STORM | Filename: C:\Users\ygollamudi\AppD

| | ata\Local\Temp\

| | 78b7e4a9-680b-4168-b09c-58086c867591\9958c8f1

| Ptotal=212.00 mm | Comments: Hazel
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN

hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/ hr

1.00 6.00 | 4.00 13.00 | 7.00 23.00 10.00 53.00
2.00 4.00 | 5.00 17.00 | 8.00 13.00 | 11.00 38.00
3.00 6.00 | 6.00 13.00 | 9.00 13.00 | 12.00 13.00

| CALIB

| NASHYD ( 0003) 1 Area (ha)= 11.88 Curve Number (CN)= 56.0

|ID= 1 DT= 5.0 min | TIa (mm) = 5.00 # of Linear Res. (N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.46

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
——-—— TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr

0.083 6.00 | 3.083 13.00 | 6.083 23.00 | 9.08 53.00
0.167 6.00 | 3.167 13.00 | 6.167 23.00 | 9.17 53.00
0.250 6.00 | 3.250 13.00 | 6.250 23.00 | 9.25 53.00
0.333 6.00 | 3.333 13.00 | 6.333 23.00 | 9.33 53.00
0.417 6.00 | 3.417 13.00 | 6.417 23.00 | 9.42 53.00
0.500 6.00 | 3.500 13.00 | 6.500 23.00 | 9.50 53.00
0.583 6.00 | 3.583 13.00 | 6.583 23.00 | 9.58 53.00
0.667 6.00 | 3.667 13.00 | 6.667 23.00 | 9.67 53.00
0.750 6.00 | 3.750 13.00 | 6.750 23.00 | 9.75 53.00
0.833 6.00 | 3.833 13.00 | 6.833 23.00 | 9.83 53.00
0.917 6.00 | 3.917 13.00 | 6.917 23.00 | 9.92 53.00
1.000 6.00 | 4.000 13.00 | 7.000 23.00 | 10.00 53.00
1.083 4.00 | 4.083 17.00 | 7.083 13.00 | 10.08 38.00
1.167 4.00 | 4.167 17.00 | 7.167 13.00 | 10.17 38.00
1.250 4.00 | 4.250 17.00 | 7.250 13.00 | 10.25 38.00
1.333 4.00 | 4.333 17.00 | 7.333 13.00 | 10.33 38.00
1.417 4.00 | 4.417 17.00 | 7.417 13.00 | 10.42 38.00
1.500 4.00 | 4.500 17.00 | 7.500 13.00 | 10.50 38.00
1.583 4.00 | 4.583 17.00 | 7.583 13.00 | 10.58 38.00
1.667 4.00 | 4.667 17.00 | 7.667 13.00 | 10.67 38.00
1.750 4.00 | 4.750 17.00 | 7.750 13.00 | 10.75 38.00
1.833 4.00 | 4.833 17.00 | 7.833 13.00 | 10.83 38.00
1.917 4.00 | 4.917 17.00 | 7.917 13.00 | 10.92 38.00
2.000 4.00 | 5.000 17.00 | 8.000 13.00 | 11.00 38.00



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Culvert Sizing

2.083 6.00 | 5.083 13.00 | 8.083 13.00 | 11.08 13.00 0.917 6.00 | 3.917 13.00 | 6.917 23.00 | 9.92 53.00
2.167 6.00 | 5.167 13.00 | 8.167 13.00 | 11.17 13.00 1.000 6.00 | 4.000 13.00 | 7.000 23.00 | 10.00 53.00
2.250 6.00 | 5.250 13.00 | 8.250 13.00 | 11.25 13.00 1.083 4.00 | 4.083 17.00 | 7.083 13.00 | 10.08 38.00
2.333 6.00 | 5.333 13.00 | 8.333 13.00 | 11.33 13.00 1.167 4.00 | 4.167 17.00 | 7.167 13.00 | 10.17 38.00
2.417 6.00 | 5.417 13.00 | 8.417 13.00 | 11.42 13.00 1.250 4.00 | 4.250 17.00 | 7.250 13.00 | 10.25 38.00
2.500 6.00 | 5.500 13.00 | 8.500 13.00 | 11.50 13.00 1.333 4.00 | 4.333 17.00 | 7.333 13.00 | 10.33 38.00
2.583 6.00 | 5.583 13.00 | 8.583 13.00 | 11.58 13.00 1.417 4.00 | 4.417 17.00 | 7.417 13.00 | 10.42 38.00
2.667 6.00 | 5.667 13.00 | 8.667 13.00 | 11.67 13.00 1.500 4.00 | 4.500 17.00 | 7.500 13.00 | 10.50 38.00
2.750 6.00 | 5.750 13.00 | 8.750 13.00 | 11.75 13.00 1.583 4.00 | 4.583 17.00 | 7.583 13.00 | 10.58 38.00
2.833 6.00 | 5.833 13.00 | 8.833 13.00 | 11.83 13.00 1.667 4.00 | 4.667 17.00 | 7.667 13.00 | 10.67 38.00
2.917 6.00 | 5.917 13.00 | 8.917 13.00 | 11.92 13.00 1.750 4.00 | 4.750 17.00 | 7.750 13.00 | 10.75 38.00
3.000 6.00 | 6.000 13.00 | 9.000 13.00 | 12.00 13.00 1.833 4.00 | 4.833 17.00 | 7.833 13.00 | 10.83 38.00
1.917 4.00 | 4.917 17.00 | 7.917 13.00 | 10.92 38.00
Unit Hyd Qpeak (cms)= 0.986 2.000 4.00 | 5.000 17.00 | 8.000 13.00 | 11.00 38.00
2.083 6.00 | 5.083 13.00 | 8.083 13.00 | 11.08 13.00
PEAK FLOW (cms) = 1.018 (1) 2.167 6.00 | 5.167 13.00 | 8.167 13.00 | 11.17 13.00
TIME TO PEAK (hrs)= 10.250 2.250 6.00 | 5.250 13.00 | 8.250 13.00 | 11.25 13.00
RUNOFF VOLUME (mm)= 105.384 2.333 6.00 | 5.333 13.00 | 8.333 13.00 | 11.33 13.00
TOTAL RAINFALL (mm)= 212.000 2.417 6.00 | 5.417 13.00 | 8.417 13.00 | 11.42 13.00
RUNOFF COEFFICIENT = 0.497 2.500 6.00 | 5.500 13.00 | 8.500 13.00 | 11.50 13.00
2.583 6.00 | 5.583 13.00 | 8.583 13.00 | 11.58 13.00
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 2.667 6.00 | 5.667 13.00 | 8.667 13.00 | 11.67 13.00
2.750 6.00 | 5.750 13.00 | 8.750 13.00 | 11.75 13.00
——————————————————————————————————————————————————————————————————————————————— 2.833 6.00 | 5.833 13.00 | 8.833 13.00 | 11.83 13.00
2.917 6.00 | 5.917 13.00 | 8.917 13.00 | 11.92 13.00
———————————————————— 3.000 6.00 | 6.000 13.00 | 9.000 13.00 | 12.00 13.00
| READ STORM | Filename: C:\Users\ygollamudi\AppD
| | ata\Local\Temp\ Unit Hyd Qpeak (cms)= 2.691
| | 78b7e4a9-680b-4168-b09c-58086c867591\9958c8f1
| Ptotal=212.00 mm | Comments: Hazel PEAK FLOW (cms) = 7.391 (1)
———————————————————— TIME TO PEAK (hrs)= 11.167
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN RUNOFF VOLUME (mm)= 172.535
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr TOTAL RAINFALL (mm)= 212.000
1.00 6.00 | 4.00 13.00 | 7.00 23.00 | 10.00 53.00 RUNOFF COEFFICIENT = 0.814
2.00 4.00 | 5.00 17.00 | 8.00 13.00 | 11.00 38.00
3.00 6.00 | 6.00 13.00 | 9.00 13.00 | 12.00 13.00 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0005)| Area (ha)= 72.56 Curve Number (CN)= 86.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00 | | 78b7e4a9-680b-4168-b09c-58086c867591\9958c8f1
———————————————————— U.H. Tp(hrs)= 1.03 | Ptotal=212.00 mm | Comments: Hazel
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1.00 6.00 | 4.00 13.00 | 7.00 23.00 | 10.00 53.00
——-—-—- TRANSFORMED HYETOGRAPH ---- 2.00 4.00 | 5.00 17.00 | 8.00 13.00 | 11.00 38.00
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 3.00 6.00 | 6.00 13.00 | 9.00 13.00 | 12.00 13.00
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.083 6.00 | 3.083 13.00 | 6.083 23.00 | 9.08 53.00 e
0.167 6.00 | 3.167 13.00 | 6.167 23.00 | 9.17 53.00
0.250 6.00 | 3.250 13.00 | 6.250 23.00 | 9.25 53.00  mmmmmm e
0.333 6.00 | 3.333 13.00 | 6.333 23.00 | 9.33 53.00 | CALIB |
0.417 6.00 | 3.417 13.00 | 6.417 23.00 | 9.42 53.00 | NASHYD ( 0004)| Area (ha)= 13.93 Curve Number (CN)= 82.0
0.500 6.00 | 3.500 13.00 | 6.500 23.00 | 9.50 53.00 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
0.583 6.00 | 3.583 13.00 | 6.583 23.00 | 9.58 53.00  mmmmmm e U.H. Tp(hrs)= 0.53
0.667 6.00 | 3.667 13.00 | 6.667 23.00 | 9.67 53.00
0.750 6.00 | 3.750 13.00 | 6.750 23.00 | 9.75 53.00 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
0.833 6.00 | 3.833 13.00 | 6.833 23.00 | 9.83 53.00



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339

Culvert Sizing

TIME RAIN
hrs mm/hr

|
|
0.083 6.00 |
0.167 6.00 |
0.250 6.00 |
0.333 6.00
0.417 6.00 |
0.500 6.00 |
0.583 6.00 |
0.667 6.00 |
0.750 6.00 |
0.833 6.00 |
0.917 6.00 |
1.000 6.00 |
1.083 4.00 |
1.167 4.00 |
1.250 4.00 |
1.333 4.00 |
1.417 4.00 |
1.500 4.00 |
1.583 4.00 |
1.667 4.00 |
1.750 4.00 |
1.833 4.00 |
1.917 4.00 |
2.000 4.00 |
2.083 6.00 |
2.167 6.00 |
2.250 6.00
2.333 6.00 |
2.417 6.00 |
2.500 6.00 |
2.583 6.00 |
2.667 6.00 |
2.750 6.00 |
2.833 6.00 |
2.917 6.00 |
3.000 6.00 |
Unit Hyd Qpeak (cms)=
PEAK FLOW (cms) =
TIME TO PEAK (hrs)= 10.
RUNOFF VOLUME (mm)= 163.
TOTAL RAINFALL (mm) = 212.
RUNOFF COEFFICIENT =

1.

1.

0.

-—--- TRANSFORMED HYETOGRAPH ----

TIME

hrs
.083
.167
.250
.333
L4117
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
L4117
.500
.583
.667
.750
.833
.917
.000
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333
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TIME
hrs

.083
.167
.250
.333
.417
.500
.583
. 667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
. 667
.750
.833
.917
.000
.083
.167
.250
.333
.417
.500
.583
.667
.750
.833
.917
.000

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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DATE: May 2019



Appendix C
Stormwater Management Calculations




This page intentionally left blank
for 2-sided printing purposes



Allowable Release Rate Calculations - Kirby Road Extension

Project No.: 4339
Project Name: Kirby Road Extension
Location: City of Vaughan
Date: 2019-08-28

Catchment Area (ha) Soil Type Soil Group Landtype CN la TP(hr)
100 1.17 Sandy Silt to Silty Sand BH2/BH3 AB Woodlot 44 10 0.12
101 2.30 Sand /Sandy Silt BH3/BH4/BH5/BH6 AB Some woodlot/gravel pit/pasture lands 55 5 0.12
102 0.54 Sand with Traces of Silt BH7/BH8 AB Woodlot 44 10 0.12
103 0.61 Sand with Traces of Silt BH11/BH12 AB Woodlot 44 10 0.12
104 0.9885 Sand/Sandy-Silt BH13/14 AB Woodlot 44 10 0.12
105 2.32 Sandy Silt - Clayey Silt BH 15/16/17/18 B Woodlot/Grassed Area 55 10 0.12
106 1.077 Sandy Silt- Fill Clayey Silt BH19/20 AB Woodlot/Grassed Area 59 10 0.12
Note:
1) Minimum time of concentration of 7mins was considered for calculation
2) CN based on Table 2-2a,b,c of TR55.
Required Storage Volume
Catchment Area Allowable Release Rate (5-YEAR Peak Flow) (m3/s) TIMP XIMP CN(Loss) 100 YR Storage Required (m3)
201 3.47 0.067 60% 60% 82 1700
202 0.54 0.009 52% 52% 82 260
203 0.61 0.010 48% 48% 82 288
204 1.14 0.016 47% 47% 82 560
205 1.62 0.057 47% 47% 86 650
206 1.63 0.030 40% 40% 82 710

Provided Storage Volumes

Approximate Length of the

Catchment Area Required Storage (m3) proposed sewer (m) Super - pipe size Provided Volume
201 3.47 1700 850 1.8 2163
202 0.54 260 120 1.8 305
203 0.61 288 130 1.8 331
204 1.14 560 250 1.8 636
205 1.62 650 270 1.8 687
206 1.63 710 210 2.1 727




Project No.: 4339

Project Name: Kirby Road Extension
Location: City of Vaughan

Date: 2019-08-28

Quality Control Calculations - Kirby Road Extension

Catchment | Area (ha)| Required Storage Volume (m3/ha)* Required Storage Volume (m3)
201 3.47 20 69
202 0.54 20 11
203 0.61 20 12
204 1.14 20 23
205 1.62 20 32
206 1.63 20 33

Water Balance Requirements - Kirby Road Extension

Catchment | Area (ha) Imperviousness Required Infiltration depth(mm) Required Infiltration Volume (m3)
201 3.47 0.60 8 166
202 0.54 0.52 8 22
203 0.61 0.48 8 23
204 1.14 0.49 8 44
205 1.62 0.46 8 60
206 1.63 0.40 8 52




Project No.: 4339

Pre-development and Post development release rates - Kirby Road Extension

Project Name: Kirby Road Extension

Location: City of Vaughan
Date: 2019-08-28

Pre-development Release Rates (L/s)

Catchment 100 101 102 103 104 105 106
2-YR 10 L/s 40 L/s 5L/s 5L/s 9L/s 31L/s 17 L/s
5-YR 19L/s 67 L/s 9Ll/s 10L/s 16 L/s 57 L/s 30L/s
10-YR 27 L/s 89 L/s 12 L/s 14 1/s 23 L/s 78 L/s 41L/s
25-YR 37L/s 1191/s 17 L/s 191/s 321L/s 107 L/s 56 L/s
50-YR 46 L/s 142 /s 21L/s 24 /s 391/s 130 L/s 68 L/s

100-YR 56 L/s 169 L/s 26 L/s 29 1/s 47 L/s 156 L/s 821L/s

Post-development Release Rates (m3)
Catchment 201 202 203 204 205 206

2-YR 28 L/s 41/s 41/s 6L/s 23 L/s 12 L/s

5-YR 38 L/s 5L/s 5L/s 9Ll/s 32L/s 16 L/s

10-YR 45 L/s 6Ll/s 6L/s 10L/s 38L/s 20L/s

25-YR 54 L/s 71L/s 8L/s 13 L/s 45 L/s 24 1/s

50-YR 60 L/s 8Ll/s 9Ll/s 14 1/s 51L/s 27 /s

100-YR 67 L/s 9l/s 10L/s 16 L/s 57 L/s 30L/s




Imperviousness Calculations - Kirby Road Extension

Project No.: 4339
Project Name: Kirby Road Extension
Location: City of Vaughan
Date: 2019-08-28

Catchment Area Total Impervious| o\ 1o o) | xiMP(%)
Area
201 3.47 2.08 60% 60%
202 0.54 0.28 52% 52%
203 0.61 0.29 48% 48%
204 114 0.55 49% 49%
205 162 0.75 46% 46%
206 163 0.65 40% 40%
Total 9.01 4.60 51% 51%




APPENDIX N - Water Balance - Kirby Road Extension, Vaughan (Alignment 5A)

1. Climate Information

Precipitation
Evapotranspiration
Water Surplus

2. Infiltration Rates
Table 2 Approach - Infiltration Factors

Hilly Land
Open Sandy Loam
Woodland
TOTAL:

Infiltration (0.7 x 410)
Run-off (410 - 287)

Table 3 Approach - Typical Recharge Rates
silty sand to sandy silt

silt

clayey silt

886 mm/a
476 mm/a

410 mm/a

0.1
0.2
0.7

287 mm/a
123 mm/a

150 - 200 mm/a
125-150 mml/a
100 - 125 mml/a

The site development area is underlain by silty sand to sandy silt.

Based on the above, the recharge rate is
with runoff of

3. Property Statistics
Pre- Development Site Coverage

Area Covered by Existing Hard Surface Paving
Area Covered by Existing Open/Grass Area

TOTAL
4. Post-Development Coverage
Area Covered by Hard Surface Paving
Area Covered by Landscaped Area

TOTAL:

om?

73,222 m?

73,222 m?

44,362 m?

28,860 m?

73,222 m?

0.89 m/a
0.48 m/a
0.41 m/a

0.287 m/a
0.123 m/a

200 mm/a
210 mm/a

0.0 ha
7.3 ha
7.3 ha

4.4 ha
2.9 ha
7.3 ha

File No. 1-15-0700-54 |

0.125 m/a
0.210 m/a




APPENDIX G - Water Balance - Kirby Road Extension, Vaughan (Alignment 5A)

Vaughan

5. Annual Water Balance Before Development

File No. 1-15-0700-54

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m®)| Evaporation (m® | Infiltration (m® | Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 0 0 nil nil nil 0
Area
Open/Grass Area 73,222 64,875 34,854 nil 21,015 9,006
TOTAL 73,222 64,875 34,854 0 21,015 9,006

6. Annual Water Balance

After Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m®)| Evaporation (m% | Infiltration (m®)| Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 44,362 39,304 nil nil nil 39,304
Area
Open/Grass/Landscaped 28,860 25,570 13,738 nil 8,283 3,550
Area
TOTAL 73,222 64,875 13,738 0 8,283 42,854

7. Comparison of Pre-Development

and Post-Development

Precipitation (m®)

Evapotranspiration (m>)

Evaporation (m®)

Infiltration (m®)

Run-Off (m°)

Pre-Development 64,875 34,854 nil 21,015 9,006
Post-Development 64,875 13,738 nil 8,283 42,854
8. Requirement for Infiltration of Runoff
Volume of surface runoff required to match pre-development infiltration rates 12,732 m®
Percentage of surface runoff required to match pre-development infiltration 32%




Water Balance Mitigation Calculations

Pre Development Infiltration = 21,015 m3/y
Post Development Infiltration without mitigation = 8,283 m3/y
Post to Pre Deficit= 12,732 m’y

Mitigation Measures
Bioswale/Tree pits= 12,732 m°ly
Mitgation Voulme Provided = 12,732 m3/y
Deficit = 0 m¥y

In order to meet the annual pre-development infiltration deficit, the mitigation methods
shall provide infiltration equal to the annual deficit volume." Therefore

Area m?
4.4362ha x Annual Precipitation Depth = 12,732 ma/year 44362

Required Annual Precpitation Depth to meet deficit = 287  mm/yr

A precipitation analysis (rainfall & snowfall) was conducted to estimate an event with sufficient precipitation that produces

an annual runoff volume of 12732 m”3/year (or a total depth of annual rainfall equal to 287 mm)

The analysis was performed on daily precipitation data collected from Richmond Hill from 1977 to 2006

by Environment Canada. The data was then arranged into four categories for each year: Total Annual Depth of Precipitation

from events less than or equal to 5mm, 10mm, 15mm and 20mm. This yearly data was then used to determine an average annual
precipitation depth.

Based on this analysis, it is concluded that precipitation events of depth less than or equal to 7.65 mm
will produce an annual amount of precipitation equal to 288 mm/yr
The total required infiltration trench volume is = 339.37 m®

The total area used by Terraprobe in calculations varies from Schaeffers Consulting Enginners (SCE) calculations as post-development areas
includes the external area mainly slopes that drain towards the site in post-development consitions. The impervious area calculated by SCE
was 4.60ha. The volume required to be infiltrated on site was calculated by using SCE values = 4.60 x 8 x 10 = 372m3



Job: 4339

Infiltration Sizing Calculations for LID Measures May-19
Bioswale/Treepit sizing
Infiltration Volume 372.00 m®
Number of Lots 1
Inillftration Volume Per lot 372.00 m>/unit From LID manual: Pg4-88
Drawdown Time 48 hours
Infiltration Rate 15 mm/h
Safety Factor 2.5
Design Infiltration Rate 6.00 mm/h
Required Footprint Area 1291.67 m?

Proposed Infiltration Details - Trenches

2

Area of the trench= 1500 m Considering Approximately 900m length of bioswale/soil cells on both the sides with a width of
Total Trench Volume Provided per unit = 432.00 m®/unit
Minimum Required Storage Depth = 0.72 m
Drawdown time = 48.00 hours
Total Volume retained = 432.00 m3

(1500m2 x 0.72 m)

* Soils with Satutrated Hydraulic Conductivity = 1(10®) cm/s correlates to an infiltration rate of 15mm/h
Stormwater Management Criteria (TRCA 2012)

Please note that the infiltation rate is expected to be higher due to the soil conditions on site (Sandy Silt to Silty sand)
Therefore, the depth of the gravel bed can be increased further during the detail design stage when the in-situ testing is completed.
Moreover, the depth of the Bioretention cell can include the depth of the top soil and the filter media which will further reduce the required footprint area of the bioswale.




Job: 4339

Infiltration Sizing Calculations for CWC - 201 Aug-19
Required Infiltration System Footprint Area
Inillftration Volume Per event Infiltration Vo m®
drawdown time 48 hours
infiltration rate 15 mm/h
Safety Factor 25
Design Infiltration Rate 6 mm/h MOE Eqn 4.3
Required Footprint Area #VALUE! m?
Proposed Infiltration Details - Trenches
Dia= 450 mm
Length= 300 m
Width= 2 m (300m x 2m x 0.72m)
Porosity= 40 %
Total Trench Volume Provided = 201 m®
Minimum Required Storage Depth = 0.72 m Approx Depth of Infiltration System 0.72
Drawdown time= 48.00 hours
Therefore the proposed system has the required footprint area to drain within 48 hours and will provide ¢
retention volume that exceeds the required volume for mitigatior
* Soils with Satutrated Hydraulic Conductivity = 1(10°) cm/s correlates to an infiltration rate of 15mm/h
Low Impact Development Design Manual (TRCA and CVC, 2010
Job: 4339
Infiltration Sizing Calculations for CWC - 202/203 and 204 Aug-19
Required Infiltration System Footprint Area
Inillftration Volume Per event 46.00 m®
drawdown time 48 hours
infiltration rate 15 mm/h
Safety Factor 2.5
Design Infiltration Rate 6 mm/h MOE Eqgn 4.3
Required Footprint Area 399 m?
Proposed Infiltration Details - Trenches
Dia= 450 mm
Length= 80 m
Width= 2 m (80m x 2m x 0.72m)
Porosity= 40 %
Total Trench Volume Provided = 54 m®
Minimum Required Storage Depth = 0.72 m Approx Depth of Infiltration System 0.72
Drawdown time= 48.00 hours
Job: 4339
Infiltration Sizing Calculations for CWC -205 Aug-19
Required Infiltration System Footprint Area
Inillftration Volume Per event 60.00 m®
drawdown time 48 hours
infiltration rate 15 mm/h
Safety Factor 25
Design Infiltration Rate 6 mm/h MOE Eqn 4.3
Required Footprint Area 521 m?
Proposed Infiltration Details - Trenches
Dia= 450 mm
Length= 100 m
Width= 2 m (100m x 2m x 0.72m)
Porosity= 40 %
Total Trench Volume Provided = 67 m®
Minimum Required Storage Depth = 0.72 m Approx Depth of Infiltration System 0.72
Drawdown time= 48.00 hours
Therefore the proposed system has the required footprint area to drain within 48 hours and will provide ¢
retention volume that exceeds the required volume for mitigatior
* Soils with Satutrated Hydraulic Conductivity = 1(10°) cm/s correlates to an infiltration rate of 15mm/h
Low Impact Development Design Manual (TRCA and CVC, 2010;
Job: 4339
Infiltration Sizing Calculations for CWC -206 Aug-19

Required Infiltration System Footprint Area

Inillftration Volume Per event 52.00 m®

drawdown time 48 hours
infiltration rate 15 mm/h
Safety Factor 2.5
Design Infiltration Rate 6 mm/h MOE Eqn 4.3

Required Footprint Area 451 m?

Proposed Infiltration Details - Trenches

Dia= 450 mm
Length= 100 m
Width= 2 m (100m x 2m x 0.72m)
Porosity= 40 %
Total Trench Volume Provided = 67 m®
Minimum Required Storage Depth = 0.72 m Approx Depth of Infiltration System 0.72
Drawdown time= 48.00 hours

Therefore the proposed system has the required footprint area to drain within 48 hours and will provide ¢
retention volume that exceeds the required volume for mitigatior




VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339
Pre-Development

DATE: May 2019
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Visual OTTHYMO™ Schematic
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Job #: 4339

Date: May 2019




VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339
Pre-Development
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

**x%%% DETAILETD O UTPUT ***xx*

Input filename: C:\Program Files (x86) \Visual OTTHYMO 5.0\VO2\voin.dat

Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
4194-90ea-ce2e7e4124a0\39889858-066f-45ae-92£9-a6738b6850ae\s

Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
4194-90ea-ce2e7e4124a0\39889858-066f-45ae-92£9-a6738b6850ae\s

DATE: 05-07-2019 TIME: 09:07:47
USER:
COMMENTS :

B R R R R R R R

** SIMULATION : Run 01 *E

KA KK KKK KKKKKKRK KK KK KK KK KK Kk Kk ok kk kk kk kk kk Kk kkk &k &k &k

| Filename: C:\Users\ygollamudi\AppD

| ata\Local\Temp\

| abcba77e-1a97-4929-9604-cb8c0adf0517\185de9d9
| Comments: 2yr

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02
0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03
0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02
1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02
1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02
2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02
2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00

DATE: May 2019

2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02
2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02

| CALIB |
| NASHYD ( 0104)| Area (ha)= 0.99 Curve Number (CN)= 44.0
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tp(hrs)= 0.12
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
——-—— TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02
0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02
0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02
0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03
0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03
0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03
0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02
0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02
0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02
0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02
1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02
1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02
1.333 1.02 | 4.333 3.05 | 7.333 2.03 10.33 1.02
1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02
1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02
1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02
1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02
2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00
2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00
2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02
2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02
2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02
2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02
2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02
2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02
2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02
2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02
3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02
Unit Hyd Qpeak (cms)= 0.315
PEAK FLOW (cms) = 0.009 (1)
TIME TO PEAK (hrs)= 6.000
RUNOFF VOLUME (mm) = 3.003
TOTAL RAINFALL (mm)= 42.926



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

RUNOFF COEFFICIENT = 0.070 1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00
———————————————————— 2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02
| | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\185de9d9 2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02
| Ptotal= 42.93 mm | Comments: 2yr 2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02
———————————————————— 2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02 2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02
0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03 3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02 Unit Hyd Qpeak (cms)= 0.738
1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02 PEAK FLOW (cms) = 0.031 (1)
1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02 RUNOFF VOLUME (mm) = 4.443
2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00 TOTAL RAINFALL (mm)= 42.926
2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT = 0.104
2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0105)| Area (ha)= 2.32 Curve Number (CN)= 55.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\185de9d9
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 42.93 mm | Comments: 2yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02
---- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02
0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02 1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02 1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02
0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02 1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02
0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03 2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02
0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03 2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00
0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03 2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02 2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02 3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02 e
0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02  mmmmemm e
1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02 | NASHYD ( 0106) | Area (ha)= 1.08 Curve Number (CN)= 59.0
1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 1.02 | 4.333 3.05 | 7.333 2.03 | 10.33 1.02 mmmmmmmm e U.H. Tp(hrs)= 0.12
1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

---- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02
0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02 1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02 1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02
0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02 1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02
0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03 2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02
0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03 2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00
0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03 2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02 2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02 3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02 e
0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02 mmmmmmmm e
1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02 | NASHYD ( 0101) 1| Area (ha)= 2.30 Curve Number (CN)= 55.0
1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
1.333 1.02 | 4.333 3.05 | 7.333 2.03 | 10.33 1.02 mmmmmmmm e U.H. Tp(hrs)= 0.12
1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02
1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02 ---- TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02 0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02
2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00 0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00 0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02
2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00 0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03
2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02 0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03
2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02 0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03
2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02
2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02 0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02
2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02 0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02 0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02
2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02 0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02 1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02
3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.343 1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02
1.333 1.02 | 4.333 3.05 | 7.333 2.03 | 10.33 1.02
PEAK FLOW (cms) = 0.017 (1) 1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02
RUNOFF VOLUME (mm) = 5.107 1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
TOTAL RAINFALL (mm)= 42.926 1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02
RUNOFF COEFFICIENT = 0.119 1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00
———————————————————— 2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\185de9d9 2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02
| Ptotal= 42.93 mm | Comments: 2yr 2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02
———————————————————— 2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02 2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.732 1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02
1.333 1.02 | 4.333 3.05 | 7.333 2.03 | 10.33 1.02
PEAK FLOW (cms) = 0.040 (1) 1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02
RUNOFF VOLUME (mm) = 5.7175 1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
TOTAL RAINFALL (mm)= 42.926 1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02
RUNOFF COEFFICIENT = 0.135 1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00
———————————————————— 2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\185de9d9 2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02
| Ptotal= 42.93 mm | Comments: 2yr 2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02
———————————————————— 2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02 2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02
0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03 3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02 Unit Hyd Qpeak (cms)= 0.172
1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02 PEAK FLOW (cms) = 0.005 (1)
1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02 RUNOFF VOLUME (mm) = 3.003
2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00 TOTAL RAINFALL (mm)= 42.926
2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT = 0.070
2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0102)| Area (ha)= 0.54 Curve Number (CN)= 44.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\185de9d9
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 42.93 mm | Comments: 2yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02
---- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02
0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02 1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02 1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02
0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02 1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02
0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03 2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02
0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03 2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00
0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03 2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02 2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02 3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02 e
0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02 mmmmmmmm e



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0103)] Area (ha)= 0.61 Curve Number (CN)= 44.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\185de9d9
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 42.93 mm | Comments: 2yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 1.02 | 6.25 8.13 | 9.25 1.02
———-—- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 8.13 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 3.05 | 9.75 1.02
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr 1.00 0.00 | 4.00 1.02 | 7.00 3.05 | 10.00 1.02
0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02 1.25 1.02 | 4.25 3.05 | 7.25 3.05 | 10.25 1.02
0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02 1.50 1.02 | 4.50 3.05 | 7.50 2.03 | 10.50 1.02
0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02 1.75 1.02 | 4.75 3.05 | 7.75 3.05 | 10.75 1.02
0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03 2.00 1.02 | 5.00 3.05 | 8.00 2.03 | 11.00 1.02
0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03 2.25 1.02 | 5.25 5.08 | 8.25 2.03 | 11.25 0.00
0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03 2.50 2.03 | 5.50 5.08 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02 2.75 2.03 | 5.75 38.61 | 8.75 1.02 | 11.75 1.02
0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02 3.00 2.03 | 6.00 38.61 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02  mm e e
0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02  mmmmmm e
1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02 | NASHYD ( 0100)| Area (ha)= 1.17 Curve Number (CN)= 44.0
1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 1.02 | 4.333 3.05 | 7.333 2.03 | 10.33 1.02 mmmmmm e U.H. Tp(hrs)= 0.12
1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02
1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02 ———-— TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02 hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02 0.083 1.02 | 3.083 1.02 | 6.083 8.13 | 9.08 1.02
2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00 0.167 1.02 | 3.167 1.02 | 6.167 8.13 | 9.17 1.02
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00 0.250 1.02 | 3.250 1.02 | 6.250 8.13 | 9.25 1.02
2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00 0.333 1.02 | 3.333 2.03 | 6.333 8.13 | 9.33 2.03
2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02 0.417 1.02 | 3.417 2.03 | 6.417 8.13 | 9.42 2.03
2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02 0.500 1.02 | 3.500 2.03 | 6.500 8.13 | 9.50 2.03
2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 2.03 | 6.583 3.05 | 9.58 1.02
2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02 0.667 1.02 | 3.667 2.03 | 6.667 3.05 | 9.67 1.02
2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02 0.750 1.02 | 3.750 2.03 | 6.750 3.05 | 9.75 1.02
2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02 0.833 0.00 | 3.833 1.02 | 6.833 3.05 | 9.83 1.02
2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02 0.917 0.00 | 3.917 1.02 | 6.917 3.05 | 9.92 1.02
2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02 1.000 0.00 | 4.000 1.02 | 7.000 3.05 | 10.00 1.02
3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 3.05 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 3.05 | 7.167 3.05 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.194 1.250 1.02 | 4.250 3.05 | 7.250 3.05 | 10.25 1.02
1.333 1.02 | 4.333 3.05 | 7.333 2.03 | 10.33 1.02
PEAK FLOW (cms) = 0.005 (1) 1.417 1.02 | 4.417 3.05 | 7.417 2.03 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 1.02 | 4.500 3.05 | 7.500 2.03 | 10.50 1.02
RUNOFF VOLUME (mm) = 3.003 1.583 1.02 | 4.583 3.05 | 7.583 3.05 | 10.58 1.02
TOTAL RAINFALL (mm)= 42.926 1.667 1.02 | 4.667 3.05 | 7.667 3.05 | 10.67 1.02
RUNOFF COEFFICIENT = 0.070 1.750 1.02 | 4.750 3.05 | 7.750 3.05 | 10.75 1.02
1.833 1.02 | 4.833 3.05 | 7.833 2.03 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 3.05 | 7.917 2.03 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 2.03 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 1.02 | 5.083 5.08 | 8.083 2.03 | 11.08 0.00
2.167 1.02 | 5.167 5.08 | 8.167 2.03 | 11.17 0.00
———————————————————— 2.250 1.02 | 5.250 5.08 | 8.250 2.03 | 11.25 0.00



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339
Pre-Development

2.333 2.03 | 5.333 5.08 | 8.333 2.03 | 11.33 1.02
2.417 2.03 | 5.417 5.08 | 8.417 2.03 | 11.42 1.02
2.500 2.03 | 5.500 5.08 | 8.500 2.03 | 11.50 1.02
2.583 2.03 | 5.583 38.61 | 8.583 1.02 | 11.58 1.02
2.667 2.03 | 5.667 38.61 | 8.667 1.02 | 11.67 1.02
2.750 2.03 | 5.750 38.61 | 8.750 1.02 | 11.75 1.02
2.833 2.03 | 5.833 38.61 | 8.833 2.03 | 11.83 1.02
2.917 2.03 | 5.917 38.61 | 8.917 2.03 | 11.92 1.02
3.000 2.03 | 6.000 38.61 | 9.000 2.03 | 12.00 1.02

Unit Hyd Qpeak (cms)= 0.372

PEAK FLOW (cms) = 0.010 (1)

TIME TO PEAK (hrs)= 6.000

RUNOFF VOLUME (mm) = 3.003

TOTAL RAINFALL (mm)= 42.926

RUNOFF COEFFICIENT = 0.070

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

v v I SSSSs U 8) A L
v v I SS U U A A L
v v I SS U U AAAAA L
v v I SS U U A A L
VvV I SSsss UUUUU A A LLLLL
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**k%%% DETAILETD O UTPUT ***xx*

Input filename: C:\Program Files (x86)\Visual OTTHYMO 5.0\VO2\voin.dat

Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
4194-90ea-ce2e7e4124a0\7c3a858d-9£84-4150-8c4b-26c3e2536240\s

Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
4194-90ea-ce2e7e4124a0\7c3a858d-9£84-4150-8c4b-26c3e2536240\s

DATE: 05-07-2019 TIME: 09:07:47
USER:
COMMENTS :

KA KK KKKKKKKKKRK KK KK KK KK KK Kk Kk k kk kk kk ok k kk Kk Kk Kk k &k &k &k

DATE: May 2019

** SIMULATION : Run 02 *x

KA KK KKK KKRKKK KK KK KK KK KK Kk k Kk k kk kk kk ok k ok k Kk kkkkk &k &k k*

Filename: C:\Users\ygollamudi\AppD
ata\Local\Temp\
a5cb5a77e-1a97-4929-9604-cb8c0adf0517\bfafd6f8
Comments: 5yr

TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr

0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02
0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03
0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 4.06 | 10.00 1.02
1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02
2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02
2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02
2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02

| CALIB |

| NASHYD ( 0104) | Area (ha)= 0.99 Curve Number (CN)= 44.0

|ID= 1 DT= 5.0 min | TIa (mm)= 10.00 # of Linear Res. (N)= 3.00

———————————————————— U.H. Tp(hrs)= 0.12

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
———— TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr

0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02
0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02
0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02
0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03
0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03
0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03
0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03
0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03
0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02
0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02
1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02
1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02
1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02
1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02 hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02
2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02 0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02 0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02
2.250 2.03 | 5.250 7.11 | 8.250 2.03 | 11.25 1.02 0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03
2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02 0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03
2.417 2.03 | 5.417 7.11 | 8.417 2.03 | 11.42 1.02 0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03
2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03
2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02 0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03
2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02 0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03
2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02 0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02
2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02 0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02
2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02 1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02
3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.315 1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02
PEAK FLOW (cms) = 0.016 (1) 1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02
RUNOFF VOLUME (mm) = 5.510 1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm)= 55.372 1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.100 1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02
———————————————————— 2.250 2.03 | 5.250 7.11 | 8.250 2.03 | 11.25 1.02
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 7.11 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\bfafd6f8 2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02
| Ptotal= 55.37 mm | Comments: 5yr 2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02
———————————————————— 2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02 2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02
0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03 3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 4.06 | 10.00 1.02 Unit Hyd Qpeak (cms)= 0.738
1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02 PEAK FLOW (cms) = 0.057 (1)
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02 RUNOFF VOLUME (mm) = 8.022
2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02 TOTAL RAINFALL (mm)= 55.372
2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT 0.145
2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0105) | Area (ha)= 2.32 Curve Number (CN)= 55.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\bfafd6f8
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 55.37 mm | Comments: 5yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02
---- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

1.00 1.02 | 4.00 2.03 | 7.00 4.06 | 10.00 1.02 Unit Hyd Qpeak (cms)= 0.343
1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02 PEAK FLOW (cms) = 0.030 (1)
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02 RUNOFF VOLUME (mm) = 9.154
2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02 TOTAL RAINFALL (mm) = 55.372
2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT 0.165
2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0106) | Area (ha)= 1.08 Curve Number (CN)= 59.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\bfafd6f8
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 55.37 mm | Comments: 5yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02
---- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 1.02 | 4.00 2.03 | 17.00 4.06 | 10.00 1.02
0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02 1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02 1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03 2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02
0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03 2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02
0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03 2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03 2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03 3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02 e
0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02
1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02 mmmmmmm e
1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02 | NASHYD ( 0101)| Area (ha)= 2.30 Curve Number (CN)= 55.0
1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02 mmmmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03 ---- TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02
2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02 0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02 0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02
2.250 2.03 | 5.250 7.11 | 8.250 2.03 | 11.25 1.02 0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03
2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02 0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03
2.417 2.03 | 5.417 7.11 | 8.417 2.03 | 11.42 1.02 0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03
2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03
2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02 0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03
2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02 0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03
2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02 0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02
2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02 0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02
2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02 1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02
3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02  mmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03 ——-—-- TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02
2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02 0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02 0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02
2.250 2.03 | 5.250 7.11 | 8.250 2.03 | 11.25 1.02 0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03
2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02 0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03
2.417 2.03 | 5.417 7.11 | 8.417 2.03 | 11.42 1.02 0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03
2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03
2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02 0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03
2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02 0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03
2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02 0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02
2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02 0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02
2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02 1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02
3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.732 1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02
PEAK FLOW (cms) = 0.067 (1) 1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02
RUNOFF VOLUME (mm) = 9.696 1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm)= 55.372 1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.175 1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02
———————————————————— 2.250 2.03 | 5.250 7.11 | 8.250 2.03 | 11.25 1.02
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 7.11 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\bfafd6£f8 2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02
| Ptotal= 55.37 mm | Comments: 5yr 2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02
———————————————————— 2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02 2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02
0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03 3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 4.06 | 10.00 1.02 Unit Hyd Qpeak (cms)= 0.172
1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02 PEAK FLOW (cms) = 0.009 (1)
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02 RUNOFF VOLUME (mm) = 5.509
2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02 TOTAL RAINFALL (mm)= 55.372
2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT 0.099
2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0102)| Area (ha)= 0.54 Curve Number (CN)= 44.0 | | ata\Local\Temp\
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

| | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\bfafd6f8 2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02
| Ptotal= 55.37 mm | Comments: 5yr 2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02
———————————————————— 2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02 2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02
0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03 3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 4.06 | 10.00 1.02 Unit Hyd Qpeak (cms)= 0.194
1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02 PEAK FLOW (cms) = 0.010 (1)
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02 RUNOFF VOLUME (mm) = 5.509
2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02 TOTAL RAINFALL (mm)= 55.372
2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT = 0.099
2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0103)| Area (ha)= 0.61 Curve Number (CN)= 44.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\bfafd6f8
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 55.37 mm | Comments: 5yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/ hr
0.25 1.02 | 3.25 3.05 | 6.25 9.14 | 9.25 1.02
---- TRANSFORMED HYETOGRAPH ---- 0.50 1.02 | 3.50 2.03 | 6.50 10.16 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 2.03 | 6.75 5.08 | 9.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 1.02 | 4.00 2.03 | 7.00 4.06 | 10.00 1.02
0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02 1.25 1.02 | 4.25 4.06 | 7.25 3.05 | 10.25 1.02
0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02 1.50 2.03 | 4.50 4.06 | 7.50 3.05 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03 2.00 1.02 | 5.00 3.05 | 8.00 3.05 | 11.00 1.02
0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03 2.25 2.03 | 5.25 7.11 | 8.25 2.03 | 11.25 1.02
0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03 2.50 2.03 | 5.50 7.11 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03 2.75 2.03 | 5.75 49.78 | 8.75 3.05 | 11.75 1.02
0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03 3.00 2.03 | 6.00 49.78 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02 e
0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02
1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02 mmmmmmm e
1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02 | NASHYD ( 0100) | Area (ha)= 1.17 Curve Number (CN)= 44.0
1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02 |ID= 1 DT= 5.0 min | TIa (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02 mmmmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03 ---- TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 9.14 | 9.08 1.02
2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02 0.167 1.02 | 3.167 3.05 | 6.167 9.14 | 9.17 1.02
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02 0.250 1.02 | 3.250 3.05 | 6.250 9.14 | 9.25 1.02
2.250 2.03 | 5.250 7.11 | 8.250 2.03 | 11.25 1.02 0.333 1.02 | 3.333 2.03 | 6.333 10.16 | 9.33 2.03
2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02 0.417 1.02 | 3.417 2.03 | 6.417 10.16 | 9.42 2.03
2.417 2.03 | 5.417 7.11 | 8.417 2.03 | 11.42 1.02 0.500 1.02 | 3.500 2.03 | 6.500 10.16 | 9.50 2.03
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

0.583 1.02 | 3.583 2.03 | 6.583 5.08 | 9.58 2.03
0.667 1.02 | 3.667 2.03 | 6.667 5.08 | 9.67 2.03
0.750 1.02 | 3.750 2.03 | 6.750 5.08 | 9.75 2.03 Input filename: C:\Program Files (x86) \Visual OTTHYMO 5.0\VO2\voin.dat
0.833 1.02 | 3.833 2.03 | 6.833 4.06 | 9.83 1.02 Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
0.917 1.02 | 3.917 2.03 | 6.917 4.06 | 9.92 1.02 4194-90ea-ce2e7ed4124a0\c8a78ab6f-d6ac-4397-aec5-891e57115cd4\s
1.000 1.02 | 4.000 2.03 | 7.000 4.06 | 10.00 1.02 Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
1.083 1.02 | 4.083 4.06 | 7.083 3.05 | 10.08 1.02 4194-90ea-ce2e7ed4124a0\c8a78ab6f-d6ac-4397-aec5-891e57115cd4\s
1.167 1.02 | 4.167 4.06 | 7.167 3.05 | 10.17 1.02
1.250 1.02 | 4.250 4.06 | 7.250 3.05 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 3.05 | 10.33 1.02 DATE: 05-07-2019 TIME: 09:07:48
1.417 2.03 | 4.417 4.06 | 7.417 3.05 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 3.05 | 10.50 1.02 USER:
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 3.05 | 7.833 3.05 | 10.83 1.02 COMMENTS :
1.917 1.02 | 4.917 3.05 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 3.05 | 8.000 3.05 | 11.00 1.02
2.083 2.03 | 5.083 7.11 | 8.083 2.03 | 11.08 1.02 e
2.167 2.03 | 5.167 7.11 | 8.167 2.03 | 11.17 1.02 mmmmm e
2_250 2_03 | 5_250 7_11 ‘ 8_250 2_03 ‘ 11_25 1_02 Kk hkkhkkhhkhhkhhkhkkhkhhhhkhkkhhkhkhkhkhkhkhkhkhhkrhkhkhkhkhkhkhkrkhkkhkkkkxkkxxx
2.333 2.03 | 5.333 7.11 | 8.333 2.03 | 11.33 1.02 ** SIMULATION : Run 03 Hx
2_417 2_03 | 5_417 7_11 ‘ 8_417 2_03 ‘ 11_42 1_02 Khhkhkhkhkkhkhkkhhkhhkhkhkhhhhhkhhkhkhkhkhkhhkhkhkhkrkhkrkhkrkhkhkhkhkkxkhkkkkkkx*k
2.500 2.03 | 5.500 7.11 | 8.500 2.03 | 11.50 1.02
2.583 2.03 | 5.583 49.78 | 8.583 3.05 | 11.58 1.02
2.667 2.03 | 5.667 49.78 | 8.667 3.05 | 11.67 1.02  mmmmmm e
2.750 2.03 | 5.750 49.78 | 8.750 3.05 | 11.75 1.02 | READ STORM | Filename: C:\Users\ygollamudi\AppD
2.833 2.03 | 5.833 49.78 | 8.833 2.03 | 11.83 1.02 | | ata\Local\Temp\
2.917 2.03 | 5.917 49.78 | 8.917 2.03 | 11.92 1.02 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\a8794606
3.000 2.03 | 6.000 49.78 | 9.000 2.03 | 12.00 1.02 | Ptotal= 63.75 mm | Comments: 10yr
Unit Hyd Qpeak (cms) = 0.372 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
PEAK FLOW (cms) = 0.019 (1) 0.25 1.02 | 3.25 3.05 | 6.25 11.18 | 9.25 2.03
TIME TO PEAK (hrs)= 6.000 0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03
RUNOFF VOLUME (mm) = 5.510 0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
TOTAL RAINFALL (mm)= 55.372 1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03
RUNOFF COEFFICIENT = 0.100 1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02
2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02
2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02
\Y% \Y% I SSSSS U U A L
v \% I SS U U A A T it e e e e e Rttt
v v I SS U U AAAAA L
v v 1 Ss U U A A L e
Vv I SSSSS  UUUUU A A LLLLL | CALIB |
| NASHYD ( 0104) | Area (ha)= 0.99 Curve Number (CN)= 44.0
000 TTTTT TTTTT H H Y Yy M M 000 ™ |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
O O T T H H Y Y MM MM O o  mmmmmm———— U.H. Tp(hrs)= 0.12
O O T T H H Y M M O O
000 T T H H Y M M 000 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved. ---- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
**k%%% DETAILETD OUTPUT **xxx 0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

0.167 1.02 | 3.167 3.05 | 6.167 11.18 | 9.17 2.03 1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 11.18 | 9.25 2.03 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03 2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02
0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03 2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02
0.500 2.03 | 3.500 2.03 | 6.500 11.18 | 9.50 2.03 2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03 2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03 3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03 e e
0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03
1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03 mmmmmm e
1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02 | NASHYD ( 0105)| Area (ha)= 2.32 Curve Number (CN)= 55.0
1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02 mmmmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03 ---- TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03
2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02 0.167 1.02 | 3.167 3.05 | 6.167 11.18 |  9.17 2.03
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02 0.250 1.02 | 3.250 3.05 | 6.250 11.18 |  9.25 2.03
2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02 0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03
2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02 0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03
2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02 0.500 2.03 | 3.500 2.03 | 6.500 11.18 |  9.50 2.03
2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03
2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03 0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03
2.667 3.05 | 5.667 56.90 | 8.667 3.05 | 11.67 2.03 0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03 0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03
2.833 2.03 | 5.833 57.91 | 8.833 2.03 | 11.83 1.02 0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03
2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02 1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03
3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.315 1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02
PEAK FLOW (cms) = 0.023 (1) 1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02
RUNOFF VOLUME (mm) = 7.561 1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm)= 63.754 1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.119 1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02
———————————————————— 2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\a8794606 2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02
| Ptotal= 63.75 mm | Comments: 10yr 2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03
———————————————————— 2.667 3.05 | 5.667 56.90 | 8.667 3.05 | 11.67 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 57.91 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 11.18 | 9.25 2.03 2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02
0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03 3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03 Unit Hyd Qpeak (cms)= 0.738
1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

PEAK FLOW (cms) = 0.078 (1) 1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02
RUNOFF VOLUME (mm)= 10.899 1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm)= 63.754 1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.171 1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02
———————————————————— 2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\a8794606 2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02
| Ptotal= 63.75 mm | Comments: 10yr 2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03
———————————————————— 2.667 3.05 | 5.667 56.90 | 8.667 3.05 | 11.67 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 57.91 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 11.18 |  9.25 2.03 2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02
0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03 3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03 Unit Hyd Qpeak (cms)= 0.343
1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02 PEAK FLOW (cms) = 0.041 (1)
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02 RUNOFF VOLUME (mm)= 12.381
2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02 TOTAL RAINFALL (mm)= 63.754
2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT = 0.194
2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0106) | Area (ha)= 1.08 Curve Number (CN)= 59.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | abcba77e-1a97-4929-9604-cb8c0adf0517\a8794606
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 63.75 mm | Comments: 10yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 11.18 | 9.25 2.03
---- TRANSFORMED HYETOGRAPH ---- 0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03
0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03 1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
0.167 1.02 | 3.167 3.05 | 6.167 11.18 | 9.17 2.03 1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 11.18 | 9.25 2.03 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03 2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02
0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03 2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02
0.500 2.03 | 3.500 2.03 | 6.500 11.18 | 9.50 2.03 2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03 2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03 3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03 e
0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03
1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03 mmmmemm e
1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02 | NASHYD ( 0101)| Area (ha)= 2.30 Curve Number (CN)= 55.0
1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm) = 5.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02  mmmmmm e U.H. Tp(hrs)= 0.12
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 11.18 | 9.25 2.03
---- TRANSFORMED HYETOGRAPH ---- 0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
hrs mm/hr | hrs mm/hr |’ hrs mm/hr | hrs mm/hr 1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03
0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03 1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
0.167 1.02 | 3.167 3.05 | 6.167 11.18 | 9.17 2.03 1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 11.18 | 9.25 2.03 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03 2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02
0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03 2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02
0.500 2.03 | 3.500 2.03 | 6.500 11.18 | 9.50 2.03 2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03 2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03 3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03 e
0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03
1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03 mmmmmm e
1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02 | CALIB |
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02 | NASHYD ( 0102)| Area (ha)= 0.54 Curve Number (CN)= 44.0
1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02 mmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02
1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03 ---- TRANSFORMED HYETOGRAPH ----
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03
2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02 0.167 1.02 | 3.167 3.05 | 6.167 11.18 | 9.17 2.03
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02 0.250 1.02 | 3.250 3.05 | 6.250 11.18 | 9.25 2.03
2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02 0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03
2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02 0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03
2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02 0.500 2.03 | 3.500 2.03 | 6.500 11.18 | 9.50 2.03
2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02 0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03
2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03 0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03
2.667 3.05 | 5.667 56.90 | 8.667 3.05 | 11.67 2.03 0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03 0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03
2.833 2.03 | 5.833 57.91 | 8.833 2.03 | 11.83 1.02 0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03
2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02 1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03
3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.732 1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02
PEAK FLOW (cms) = 0.089 (1) 1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02
RUNOFF VOLUME (mm)= 12.777 1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm)= 63.754 1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.200 1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02
———————————————————— 2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\a8794606 2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02
| Ptotal= 63.75 mm | Comments: 10yr 2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03

15



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

2.667 3.05 | 5.667 56.90 | 8.667 3.05 | 11.67 2.03 0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03 0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03
2.833 2.03 | 5.833 57.91 | 8.833 2.03 | 11.83 1.02 0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03
2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02 1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03
3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02
Unit Hyd Qpeak (cms)= 0.172 1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02
PEAK FLOW (cms) = 0.012 (1) 1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02
RUNOFF VOLUME (mm) = 7.561 1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm)= 63.754 1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.119 1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02
———————————————————— 2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02
| | ata\Local\Temp\ 2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\a8794606 2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02
| Ptotal= 63.75 mm | Comments: 10yr 2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03
———————————————————— 2.667 3.05 | 5.667 56.90 | 8.667 3.05 | 11.67 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 57.91 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 11.18 | 9.25 2.03 2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02
0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03 3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03 Unit Hyd Qpeak (cms)= 0.194
1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02 PEAK FLOW (cms) = 0.014 (1)
1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02 RUNOFF VOLUME (mm) = 7.561
2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02 TOTAL RAINFALL (mm)= 63.754
2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02 RUNOFF COEFFICIENT = 0.119
2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0103) 1| Area (ha)= 0.61 Curve Number (CN)= 44.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\a8794606
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 63.75 mm | Comments: 10yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 11.18 | 9.25 2.03
———-—- TRANSFORMED HYETOGRAPH ---- 0.50 2.03 | 3.50 2.03 | 6.50 11.18 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 3.05 | 6.75 5.08 | 9.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 1.02 | 4.00 2.03 | 7.00 5.08 | 10.00 2.03
0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03 1.25 1.02 | 4.25 5.08 | 7.25 4.06 | 10.25 1.02
0.167 1.02 | 3.167 3.05 | 6.167 11.18 | 9.17 2.03 1.50 2.03 | 4.50 4.06 | 7.50 4.06 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 11.18 | 9.25 2.03 1.75 1.02 | 4.75 4.06 | 7.75 4.06 | 10.75 2.03
0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03 2.00 1.02 | 5.00 5.08 | 8.00 3.05 | 11.00 1.02
0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03 2.25 3.05 | 5.25 7.11 | 8.25 3.05 | 11.25 1.02
0.500 2.03 | 3.500 2.03 | 6.500 11.18 | 9.50 2.03 2.50 2.03 | 5.50 8.13 | 8.50 2.03 | 11.50 1.02
0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03 2.75 3.05 | 5.75 56.90 | 8.75 3.05 | 11.75 2.03
0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03 3.00 2.03 | 6.00 57.91 | 9.00 2.03 | 12.00 1.02
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

———————————————————— FINISH
| CALIB |
| NASHYD ( 0100) | Area (ha)= 1.17 Curve Number (CN)= 44.0
|ID= 1 DT= 5.0 min | TIa (mm)= 10.00 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tp(hrs)= 0.12
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
\Y% \Y% I SSSSS U U A L
\Y% \Y% I SS U U A A L
—-—-—— TRANSFORMED HYETOGRAPH ---- v v I SS U U AAAAA L
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN v v I SS U U A A L
hrs mm/hr | hrs mm/hr |' hrs mm/hr | hrs mm/hr VvV I $SSSS  UUUUU A A LLLLL
0.083 1.02 | 3.083 3.05 | 6.083 11.18 | 9.08 2.03
0.167 1.02 | 3.167 3.05 | 6.167 11.18 | 9.17 2.03 000 TTTTT TTTTT H H Y Y M M 000 ™
0.250 1.02 | 3.250 3.05 | 6.250 11.18 | 9.25 2.03 O O T T H H Y Y MM MM O O
0.333 2.03 | 3.333 2.03 | 6.333 11.18 | 9.33 2.03 O O T T H H Y M M O O
0.417 2.03 | 3.417 2.03 | 6.417 11.18 | 9.42 2.03 000 T T H H Y M M 000
0.500 2.03 | 3.500 2.03 | 6.500 11.18 | 9.50 2.03 Developed and Distributed by Civica Infrastructure
0.583 1.02 | 3.583 3.05 | 6.583 5.08 | 9.58 2.03 Copyright 2007 - 2013 Civica Infrastructure
0.667 1.02 | 3.667 3.05 | 6.667 5.08 | 9.67 2.03 All rights reserved.
0.750 1.02 | 3.750 3.05 | 6.750 5.08 | 9.75 2.03
0.833 1.02 | 3.833 2.03 | 6.833 5.08 | 9.83 2.03
0.917 1.02 | 3.917 2.03 | 6.917 5.08 | 9.92 2.03 **k%%% DETAILETD OUTUPUT **xxx
1.000 1.02 | 4.000 2.03 | 7.000 5.08 | 10.00 2.03
1.083 1.02 | 4.083 5.08 | 7.083 4.06 | 10.08 1.02
1.167 1.02 | 4.167 5.08 | 7.167 4.06 | 10.17 1.02 Input filename: C:\Program Files (x86) \Visual OTTHYMO 5.0\VO2\voin.dat
1.250 1.02 | 4.250 5.08 | 7.250 4.06 | 10.25 1.02 Output filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
1.333 2.03 | 4.333 4.06 | 7.333 4.06 | 10.33 1.02 4194-90ea-ce2e7e4124a0\17d4feal0-dc32-45c0-8325-83ea3495387¢e\s
1.417 2.03 | 4.417 4.06 | 7.417 4.06 | 10.42 1.02 Summary filename: C:\Users\ygollamudi\AppData\Local\Civica\VH5\10c26041-43a5-
1.500 2.03 | 4.500 4.06 | 7.500 4.06 | 10.50 1.02 4194-90ea-ce2e7e4124a0\17d4feal0-dc32-45c0-8325-83ea3495387e\s
1.583 1.02 | 4.583 4.06 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 4.06 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 4.06 | 7.750 4.06 | 10.75 2.03 DATE: 05-07-2019 TIME: 09:07:48
1.833 1.02 | 4.833 5.08 | 7.833 3.05 | 10.83 1.02
1.917 1.02 | 4.917 5.08 | 7.917 3.05 | 10.92 1.02 USER:
2.000 1.02 | 5.000 5.08 | 8.000 3.05 | 11.00 1.02
2.083 3.05 | 5.083 7.11 | 8.083 3.05 | 11.08 1.02
2.167 3.05 | 5.167 7.11 | 8.167 3.05 | 11.17 1.02
2.250 3.05 | 5.250 7.11 | 8.250 3.05 | 11.25 1.02 COMMENTS :
2.333 2.03 | 5.333 8.13 | 8.333 2.03 | 11.33 1.02
2.417 2.03 | 5.417 8.13 | 8.417 2.03 | 11.42 1.02
2.500 2.03 | 5.500 8.13 | 8.500 2.03 | 11.50 1.02 e
2.583 3.05 | 5.583 56.90 | 8.583 3.05 | 11.58 2.03 mmmmmm e
2_667 3_05 | 5_667 56_90 ‘ 8_667 3_05 ‘ 11_67 2_03 Kk hkkhkhkhkhkhhkhkhkhkhkhhhhhkhhkhkhkhkhkhhkhkhkhkrkhkrkhkrkhkhkkhkkkhkkkkkkx*k
2.750 3.05 | 5.750 56.90 | 8.750 3.05 | 11.75 2.03 ** SIMULATION : Run 04 Hx
2_833 2_03 | 5_833 57_91 ‘ 8_833 2_03 ‘ 11_83 1_02 Kk hkhkhkhkhkhhkhhkhkhkhhhhhkhhkhkhkhkhkhhkhkhkhkrkhkrkhkrkhkhkkhkkxkhkkkkkkx*k
2.917 2.03 | 5.917 57.91 | 8.917 2.03 | 11.92 1.02
3.000 2.03 | 6.000 57.91 | 9.000 2.03 | 12.00 1.02
Unit Hyd Qpeak (cms)= 0.372 | READ STORM | Filename: C:\Users\ygollamudi\AppD
| | ata\Local\Temp\
PEAK FLOW (cms) = 0.027 (1) | | a5cb5a77e-1a97-4929-9604-cb8c0adf0517\ed829%e8d
TIME TO PEAK (hrs)= 6.000 | Ptotal= 74.42 mm | Comments: 25yr
RUNOFF VOLUME (mm)= 7.561
TOTAL RAINFALL (mm)= 63.754 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
RUNOFF COEFFICIENT = 0.119 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 13.21 | 9.25 3.05
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 0.50 2.03 | 3.50 3.05 | 6.50 13.21 | 9.50 2.03
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

0.75 1.02 | 3.75 3.05 | 6.75 6.10 | 9.75 2.03
1.00 2.03 | 4.00 3.05 | 7.00 6.10 | 10.00 2.03 Unit Hyd Qpeak (cms)= 0.315
1.25 1.02 | 4.25 5.08 | 7.25 5.08 | 10.25 2.03
1.50 2.03 | 4.50 5.08 | 7.50 4.06 | 10.50 1.02 PEAK FLOW (cms) = 0.032 (1)
1.75 1.02 | 4.75 6.10 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 2.03 | 5.00 5.08 | 8.00 5.08 | 11.00 1.02 RUNOFF VOLUME (mm)= 10.562
2.25 3.05 | 5.25 8.13 | 8.25 3.05 | 11.25 2.03 TOTAL RAINFALL (mm) = 74.422
2.50 3.05 | 5.50 9.14 | 8.50 3.05 | 11.50 1.02 RUNOFF COEFFICIENT = 0.142
2.75 3.05 | 5.75 67.06 | 8.75 3.05 | 11.75 2.03
3.00 2.03 | 6.00 67.06 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB | | READ STORM | Filename: C:\Users\ygollamudi\AppD
| NASHYD ( 0104)| Area (ha)= 0.99 Curve Number (CN)= 44.0 | | ata\Local\Temp\
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00 | | a5c5a77e-1a97-4929-9604-cb8c0adf0517\ed829e8d
———————————————————— U.H. Tp(hrs)= 0.12 | Ptotal= 74.42 mm | Comments: 25yr
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP. TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
0.25 1.02 | 3.25 3.05 | 6.25 13.21 | 9.25 3.05
---- TRANSFORMED HYETOGRAPH ---- 0.50 2.03 | 3.50 3.05 | 6.50 13.21 | 9.50 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 0.75 1.02 | 3.75 3.05 | 6.75 6.10 | 9.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 1.00 2.03 | 4.00 3.05 | 7.00 6.10 | 10.00 2.03
0.083 1.02 | 3.083 3.05 | 6.083 13.21 | 9.08 3.05 1.25 1.02 | 4.25 5.08 | 7.25 5.08 | 10.25 2.03
0.167 1.02 | 3.167 3.05 | 6.167 13.21 | 9.17 3.05 1.50 2.03 | 4.50 5.08 | 7.50 4.06 | 10.50 1.02
0.250 1.02 | 3.250 3.05 | 6.250 13.21 | 9.25 3.05 1.75 1.02 | 4.75 6.10 | 7.75 4.06 | 10.75 2.03
0.333 2.03 | 3.333 3.05 | 6.333 13.21 | 9.33 2.03 2.00 2.03 | 5.00 5.08 | 8.00 5.08 | 11.00 1.02
0.417 2.03 | 3.417 3.05 | 6.417 13.21 | 9.42 2.03 2.25 3.05 | 5.25 8.13 | 8.25 3.05 | 11.25 2.03
0.500 2.03 | 3.500 3.05 | 6.500 13.21 | 9.50 2.03 2.50 3.05 | 5.50 9.14 | 8.50 3.05 | 11.50 1.02
0.583 1.02 | 3.583 3.05 | 6.583 6.10 | 9.58 2.03 2.75 3.05 | 5.75 67.06 | 8.75 3.05 | 11.75 2.03
0.667 1.02 | 3.667 3.05 | 6.667 6.10 | 9.67 2.03 3.00 2.03 | 6.00 67.06 | 9.00 2.03 | 12.00 1.02
0.750 1.02 | 3.750 3.05 | 6.750 6.10 | 9.75 2.03
0.833 2.03 | 3.833 3.05 | 6.833 6.10 | 9.83 2.03 e
0.917 2.03 | 3.917 3.05 | 6.917 6.10 | 9.92 2.03
1.000 2.03 | 4.000 3.05 | 7.000 6.10 | 10.00 2.03 mmmmmmemmm e
1.083 1.02 | 4.083 5.08 | 7.083 5.08 | 10.08 2.03 | CALIB |
1.167 1.02 | 4.167 5.08 | 7.167 5.08 | 10.17 2.03 | NASHYD ( 0105)| Area (ha)= 2.32 Curve Number (CN)= 55.0
1.250 1.02 | 4.250 5.08 | 7.250 5.08 | 10.25 2.03 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 5.08 | 7.333 4.06 | 10.33 1.02 mmmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 5.08 | 7.417 4.06 | 10.42 1.02
1.500 2.03 | 4.500 5.08 | 7.500 4.06 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 6.10 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 6.10 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 6.10 | 7.750 4.06 | 10.75 2.03 ---- TRANSFORMED HYETOGRAPH ----
1.833 2.03 | 4.833 5.08 | 7.833 5.08 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 2.03 | 4.917 5.08 | 7.917 5.08 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 2.03 | 5.000 5.08 | 8.000 5.08 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 13.21 | 9.08 3.05
2.083 3.05 | 5.083 8.13 | 8.083 3.05 | 11.08 2.03 0.167 1.02 | 3.167 3.05 | 6.167 13.21 | 9.17 3.05
2.167 3.05 | 5.167 8.13 | 8.167 3.05 | 11.17 2.03 0.250 1.02 | 3.250 3.05 | 6.250 13.21 | 9.25 3.05
2.250 3.05 | 5.250 8.13 | 8.250 3.05 | 11.25 2.03 0.333 2.03 | 3.333 3.05 | 6.333 13.21 | 9.33 2.03
2.333 3.05 | 5.333 9.14 | 8.333 3.05 | 11.33 1.02 0.417 2.03 | 3.417 3.05 | 6.417 13.21 | 9.42 2.03
2.417 3.05 | 5.417 9.14 | 8.417 3.05 | 11.42 1.02 0.500 2.03 | 3.500 3.05 | 6.500 13.21 | 9.50 2.03
2.500 3.05 | 5.500 9.14 | 8.500 3.05 | 11.50 1.02 0.583 1.02 | 3.583 3.05 | 6.583 6.10 | 9.58 2.03
2.583 3.05 | 5.583 67.06 | 8.583 3.05 | 11.58 2.03 0.667 1.02 | 3.667 3.05 | 6.667 6.10 | 9.67 2.03
2.667 3.05 | 5.667 67.06 | 8.667 3.05 | 11.67 2.03 0.750 1.02 | 3.750 3.05 | 6.750 6.10 | 9.75 2.03
2.750 3.05 | 5.750 67.06 | 8.750 3.05 | 11.75 2.03 0.833 2.03 | 3.833 3.05 | 6.833 6.10 | 9.83 2.03
2.833 2.03 | 5.833 67.06 | 8.833 2.03 | 11.83 1.02 0.917 2.03 | 3.917 3.05 | 6.917 6.10 | 9.92 2.03
2.917 2.03 | 5.917 67.06 | 8.917 2.03 | 11.92 1.02 1.000 2.03 | 4.000 3.05 | 7.000 6.10 | 10.00 2.03
3.000 2.03 | 6.000 67.05 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 5.08 | 7.083 5.08 | 10.08 2.03
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VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

1.167 1.02 | 4.167 5.08 | 7.167 5.08 | 10.17 2.03 | NASHYD ( 0106) | Area (ha) = 1.08 Curve Number (CN)= 59.0
1.250 1.02 | 4.250 5.08 | 7.250 5.08 | 10.25 2.03 |ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res. (N)= 3.00
1.333 2.03 | 4.333 5.08 | 7.333 4.06 | 10.33 1.02  mmmmmmmm e U.H. Tp(hrs)= 0.12
1.417 2.03 | 4.417 5.08 | 7.417 4.06 | 10.42 1.02
1.500 2.03 | 4.500 5.08 | 7.500 4.06 | 10.50 1.02 NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
1.583 1.02 | 4.583 6.10 | 7.583 4.06 | 10.58 2.03
1.667 1.02 | 4.667 6.10 | 7.667 4.06 | 10.67 2.03
1.750 1.02 | 4.750 6.10 | 7.750 4.06 | 10.75 2.03 ---- TRANSFORMED HYETOGRAPH ----
1.833 2.03 | 4.833 5.08 | 7.833 5.08 | 10.83 1.02 TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN
1.917 2.03 | 4.917 5.08 | 7.917 5.08 | 10.92 1.02 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
2.000 2.03 | 5.000 5.08 | 8.000 5.08 | 11.00 1.02 0.083 1.02 | 3.083 3.05 | 6.083 13.21 | 9.08 3.05
2.083 3.05 | 5.083 8.13 | 8.083 3.05 | 11.08 2.03 0.167 1.02 | 3.167 3.05 | 6.167 13.21 | 9.17 3.05
2.167 3.05 | 5.167 8.13 | 8.167 3.05 | 11.17 2.03 0.250 1.02 | 3.250 3.05 | 6.250 13.21 | 9.25 3.05
2.250 3.05 | 5.250 8.13 | 8.250 3.05 | 11.25 2.03 0.333 2.03 | 3.333 3.05 | 6.333 13.21 | 9.33 2.03
2.333 3.05 | 5.333 9.14 | 8.333 3.05 | 11.33 1.02 0.417 2.03 | 3.417 3.05 | 6.417 13.21 | 9.42 2.03
2.417 3.05 | 5.417 9.14 | 8.417 3.05 | 11.42 1.02 0.500 2.03 | 3.500 3.05 | 6.500 13.21 | 9.50 2.03
2.500 3.05 | 5.500 9.14 | 8.500 3.05 | 11.50 1.02 0.583 1.02 | 3.583 3.05 | 6.583 6.10 | 9.58 2.03
2.583 3.05 | 5.583 67.06 | 8.583 3.05 | 11.58 2.03 0.667 1.02 | 3.667 3.05 | 6.667 6.10 | 9.67 2.03
2.667 3.05 | 5.667 67.06 | 8.667 3.05 | 11.67 2.03 0.750 1.02 | 3.750 3.05 | 6.750 6.10 | 9.75 2.03
2.750 3.05 | 5.750 67.06 | 8.750 3.05 | 11.75 2.03 0.833 2.03 | 3.833 3.05 | 6.833 6.10 | 9.83 2.03
2.833 2.03 | 5.833 67.06 | 8.833 2.03 | 11.83 1.02 0.917 2.03 | 3.917 3.05 | 6.917 6.10 | 9.92 2.03
2.917 2.03 | 5.917 67.06 | 8.917 2.03 | 11.92 1.02 1.000 2.03 | 4.000 3.05 | 7.000 6.10 | 10.00 2.03
3.000 2.03 | 6.000 67.05 | 9.000 2.03 | 12.00 1.02 1.083 1.02 | 4.083 5.08 | 7.083 5.08 | 10.08 2.03
1.167 1.02 | 4.167 5.08 | 7.167 5.08 | 10.17 2.03
Unit Hyd Qpeak (cms)= 0.738 1.250 1.02 | 4.250 5.08 | 7.250 5.08 | 10.25 2.03
1.333 2.03 | 4.333 5.08 | 7.333 4.06 | 10.33 1.02
PEAK FLOW (cms) = 0.107 (1) 1.417 2.03 | 4.417 5.08 | 7.417 4.06 | 10.42 1.02
TIME TO PEAK (hrs)= 6.000 1.500 2.03 | 4.500 5.08 | 7.500 4.06 | 10.50 1.02
RUNOFF VOLUME (mm)= 15.041 1.583 1.02 | 4.583 6.10 | 7.583 4.06 | 10.58 2.03
TOTAL RAINFALL (mm) = 74.422 1.667 1.02 | 4.667 6.10 | 7.667 4.06 | 10.67 2.03
RUNOFF COEFFICIENT = 0.202 1.750 1.02 | 4.750 6.10 | 7.750 4.06 | 10.75 2.03
1.833 2.03 | 4.833 5.08 | 7.833 5.08 | 10.83 1.02
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 1.917 2.03 | 4.917 5.08 | 7.917 5.08 | 10.92 1.02
2.000 2.03 | 5.000 5.08 | 8.000 5.08 | 11.00 1.02
——————————————————————————————————————————————————————————————————————————————— 2.083 3.05 | 5.083 8.13 | 8.083 3.05 | 11.08 2.03
2.167 3.05 | 5.167 8.13 | 8.167 3.05 | 11.17 2.03
———————————————————— 2.250 3.05 | 5.250 8.13 | 8.250 3.05 | 11.25 2.03
| READ STORM | Filename: C:\Users\ygollamudi\AppD 2.333 3.05 | 5.333 9.14 | 8.333 3.05 | 11.33 1.02
| | ata\Local\Temp\ 2.417 3.05 | 5.417 9.14 | 8.417 3.05 | 11.42 1.02
| | abcba77e-1a97-4929-9604-cb8c0adf0517\ed829e8d 2.500 3.05 | 5.500 9.14 | 8.500 3.05 | 11.50 1.02
| Ptotal= 74.42 mm | Comments: 25yr 2.583 3.05 | 5.583 67.06 | 8.583 3.05 | 11.58 2.03
———————————————————— 2.667 3.05 | 5.667 67.06 | 8.667 3.05 | 11.67 2.03
TIME RAIN | TIME RAIN |' TIME RAIN | TIME RAIN 2.750 3.05 | 5.750 67.06 | 8.750 3.05 | 11.75 2.03
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr 2.833 2.03 | 5.833 67.06 | 8.833 2.03 | 11.83 1.02
0.25 1.02 | 3.25 3.05 | 6.25 13.21 | 9.25 3.05 2.917 2.03 | 5.917 67.06 | 8.917 2.03 | 11.92 1.02
0.50 2.03 | 3.50 3.05 | 6.50 13.21 | 9.50 2.03 3.000 2.03 | 6.000 67.05 | 9.000 2.03 | 12.00 1.02
0.75 1.02 | 3.75 3.05 | 6.75 6.10 | 9.75 2.03
1.00 2.03 | 4.00 3.05 | 7.00 6.10 | 10.00 2.03 Unit Hyd Qpeak (cms)= 0.343
1.25 1.02 | 4.25 5.08 | 7.25 5.08 | 10.25 2.03
1.50 2.03 | 4.50 5.08 | 7.50 4.06 | 10.50 1.02 PEAK FLOW (cms) = 0.056 (i)
1.75 1.02 | 4.75 6.10 | 7.75 4.06 | 10.75 2.03 TIME TO PEAK (hrs)= 6.000
2.00 2.03 | 5.00 5.08 | 8.00 5.08 | 11.00 1.02 RUNOFF VOLUME (mm)= 16.995
2.25 3.05 | 5.25 8.13 | 8.25 3.05 | 11.25 2.03 TOTAL RAINFALL (mm)= 74.422
2.50 3.05 | 5.50 9.14 | 8.50 3.05 | 11.50 1.02 RUNOFF COEFFICIENT = 0.228
2.75 3.05 | 5.75 67.06 | 8.75 3.05 | 11.75 2.03
3.00 2.03 | 6.00 67.06 | 9.00 2.03 | 12.00 1.02 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB READ STORM Filename: C:\Users\ygollamudi\AppD

19



VISUAL OTTHYMO OUTPUT: Kirby Road EA, 4339 DATE: May 2019
Pre-Development

| | ata\Local\Temp\ 2.417 3.05 | 5.417 9.14 | 8.417 3.05 | 11.42